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The LTfLL project has developed educational software providing positioning, feedback 
and knowledge acquisition functionality based on language technologies.  Work package 
7 (“Validation”) is responsible for three rounds of validation activities.  The validation 
rounds are located within three rounds of software design, development and evaluation.  
Validation is based on the Scenario-Based Design (SBD) methodology, which requires 
two types of validation: formative evaluations of software throughout the project, to 
achieve quality enhancements, and summative validation based on claims for the 
software made in the validation scenario (validation topics).   
 
Threads and individual services: During the third round, the LTfLL project developed 
the Short and Long Threads.  While the Short Thread was sufficiently mature to be fully 
piloted as LeaPos (the enhanced WP4.1), the Long Thread underwent primarily formative 
validation in workshop settings appropriate to an earlier SBD round.   
 
Pilots: 531 participants (316 learners) took part in the validation activities, in twelve 
pilots and three Long Thread workshops.  Pilots took place in nine different locations, in 
six countries, using LTfLL services based on five different languages.  Two pilot sites 
external to the project took part: CNED (France) and Sofia University (Bulgaria).  The 
average timespan of the pilots was three weeks.  Pilots took place in formal educational 
settings (Bachelor and Masters courses and with older learners in adult education), in the 
domains of IT, Medicine, Psychology, Educational Sciences and IT for humanities).  All 
main stakeholder groups were included. 
 
The goals of the third pilot round were: 
 Goal 1: to support exploitation of the individual and threaded services, through 
providing evidence of the utility of the services and factors affecting their adoption; 
 Goal 2: to inform the end of project road map, by providing information to WP2 on 
sustainability and new directions. 
 
Prototypical and Operational Validation Topics: The validation topics from Round 2 
were reviewed at the start of Round 3 to orientate them better towards providing 
information for the exploitation strategy. A framework of Prototypical Validation Topics 
(PVTs) emerged from this work, to be used for all services to allow conclusions to be 
drawn across all services.  The PVTs were operationalized through Operational 
Validation Topics (OVTs), some of which were generic to all services and some of which 
were individually tailored.  For each service and the Long Thread, each OVT and PVT 
was categorized ("validated", "validated with qualifications", "not validated" etc.) by 
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work package teams and the WP7 panel, using a modified Delphi process to determine 
the final grading. 
 
 
Method: The validation used a mixed method approach, with activities including 
verification experiments (domain experts), system logging, questionnaires (learners, 
tutors, LTfLL team), focus groups (learners, tutors), interviews (tutors, teaching 
managers) and workshops (learners, tutors, Technology Enhanced Learning (TEL) 
experts).   
 
Results – validation topics: The PVT and OVT categorizations for each LTfLL service 
and the Long Thread are presented, with a listing of the validation topics considered to be 
fully validated; these inform the 'selling points' within the exploitation strategy.  
Relevance in meeting burning institutional issues (PVT8) was fully validated for all 
services and the Long Thread, demonstrating that the LTfLL project has aimed at the 
correct educational problems to be solved.  . 
 
Results – factors affecting adoption: The generic questionnaires for learners and tutors 
were based on eight criteria for technology acceptance.  Results were consistent with the 
findings from the validation topics and provide an indicative ranking order of current 
readiness for adoption of the different LTfLL services.  From domain expert and user 
viewpoints, the language technology outputs from all the LTfLL services would benefit 
greatly from further improvement. 
 
The likelihood of adoption of the Long Thread is discussed in some detail.  Workshop 
data shows that the majority of TEL experts would like to use the threads after the pilot. 
Learners are less prepared to do this, while teachers are reluctant to do so.  This section 
also provides qualitative insights into issues associated with transfer to new pilot sites, 
possible scenarios of adoption beyond the current pilots, and possible barriers to 
adoption. 
 
Results – improvements to the services: The desired technical improvements to each 
service are provided from a viewpoint of improving the likelihood of adoption.  This 
section also provides changes to the current scenarios to improve future roll-outs. 
 
Validation contribution to exploitation: For each service and the Long Thread, 
conclusions are drawn concerning the current status of the services with regard to 
adoption and to provide key information for the exploitation strategy (key selling points 
for adoption, possible objections to adoption (obstacles to be overcome) and possible 
contexts of use). It was noted that some LTfLL services are currently more suited to 
sustainability in research settings.   
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Conclusions:  Insights are presented into future directions for language technologies in 
education generally.  We consider distances to the educational market for the LTfLL 
services and conclude some services are quite close to being ready to enter the market for 
early adopters.  
 
Roadmap: Information regarding the individual services and from the overall conclusion 
have been passed to the deliverable D2.5 ("Roadmap") team. 
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1. Introduction and Context 
 
1.1 Purpose of document 
 
LTfLL Work Package 7 (“Validation”) is responsible for three rounds of 
validation activities.  This deliverable describes the results and conclusions from 
the third and final pilot round. 
 
1.2 Overview of validation activities in the third pilot round  
  
The overall goals of the third validation round are to support the LTfLL 
exploitation strategy and provide information for the roadmap (D2.5).  In this 
deliverable we report on all activities designed, scheduled and executed during the 
last validation round of the LTfLL project. The objectives for these validations 
changed significantly compared with the previous rounds. The focus shifted 
towards more summative validation (demonstrating the validity of the approaches 
taken) than formative validation (feeding the development and design; in this 
case, the roadmap).  This shift implied using more participants with different 
profiles, longer test periods and introducing other domains. Additional objectives 
are: finding obstacles for uptake and identifying the limitations, resistances and 
user difficulties that would affect future exploitation. The validation of the six 
individual services had been extended with a first validation round for the 
threading approach and the Long Thread. 
 
LTfLL partners invested considerable effort in this validation round to undertake 
a mixed method evaluation with good validity. The majority of these activities 
went smoothly and led to a very large amount of useful data. As an overview:  
 
 Total number of participants in the validation activities: 531 (316 learners) 
 Twelve pilots and two verification experiments: 
o The average timespan of the learner pilots was three weeks 
o The average number of participants for the learner pilots was 29. 
o Nine different locations (six countries using five different languages) 
o In formal educational settings (Bachelor, Master courses and adult 
education) 
o Five domains (IT, Medicine, Psychology, Educational Sciences and IT 
for Humanities) 
 Activities included verification experiments, system logging, questionnaires, 
focus groups, interviews and workshops 
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 All main stakeholder groups (learners, teachers & managers and the LTfLL 
team) were included 
 Generic and service-specific questionnaires were used and generic protocols 
were used for focus groups and interviews. 
 
The LTfLL project continued to benefit from the Scenario Based Design 
approach. The scenarios have structured the pilot tasks, while their explicit claims 
(with the Unique Selling Points) and the changes documented in the previous 
validations have created a clear starting position for the Prototypical and 
Operational Validation Topics (PVTs and OVTs) used in this round.  
 
A WP7 core team managed and supported the pilot site partners with their 
validation activities. The support has included: 
 
 the planning and a solid structure for the activities 
 the preparation of the generic and service-specific questionnaires  
 the instructions / scripting of focus groups, interviews and workshops  
 designing Prototypical Validation Topics to structure service-specific 
questions and assisting partners in developing Operational Validation Topics 
 the revision of the validation reporting template to support the exploitation 
strategy and roadmap 
 training workshops, statistical and writing support to analyze the results.  
 
The threading approach and the Long Thread have emerged during the LTfLL 
project, which implies that the lifecycles of the individual services and of the 
Long Thread are not synchronous. The focus of the Long Thread is still more on 
formative validation. In this deliverable we report the validation methodology and 
tool, the results and the main conclusions for likelihood of adoption, 
transferability and future research and development.  
  
1.3 Scenario-Based Design and the three development rounds 
 
The LTfLL project is based on three rounds of software design, development and 
validation.  The project has adopted and adapted the Scenario-Based Design (SBD) 
Method (Rosson & Carroll, 20021), which is described in detail in deliverable D3.1.  
Figure 1 shows the cyclical development process and its relationship with 
validation. 
 
                                                  
1
  Rosson M.B. and Carroll J.M. (2002), Usability engineering: scenario-based development of human-computer interaction, 
Morgan Kaufmann Publishers Inc., San Francisco. 
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Figure 1: Rosson and Carroll SBD model (from LTfLL deliverable D3.1) 
 
Validation is embedded into SBD, with conceptual validation of scenarios taking 
place during the process of scenario development, and formative validation taking 
place of the pre-final versions of the software.  The LTfLL third and final 
validation and round falls primarily into the summative validation part of the 
cycle, in which the individual services enter their third phase of validation. 
 
As the LTfLL services can be expected to evolve after the end of the project, the 
third validation round also has an important formative aspect in informing the end 
of project road map (deliverable D2.5).  In accordance with the DoW, WP7 
contributes the user requirements and other findings from the final round to the 
road map. 
 
Threads and the Scenario-Based Design model 
 
During the LTfLL project life cycle, its emphasis has shifted from individual 
services that are integrated in a learning environment such as Elgg to services that 
use each other’s functionalities and data.   In the third development round, the 
project developed a Short Thread (to extend the WP4.1 service with knowledge 
rich functionality from WP6.1) and a Long Thread to combine self-directed with 
collaborative learning (using WPs 4.2, 5.1, 5.2 and 6.2). Deliverable D3.3 
provides an initial scenario for the Long Thread, including the workflow, and the 
technical details and the data integration are provided in D2.4.  
 
The reorientation of development resources has created additional validation 
cycles for the threads, which have a phase shift towards an earlier part of the SBD 
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cycle compared with the individual services. This implies more focus on 
formative and qualitative data collecting, for which shorter pilots with workshops 
are appropriate.  In addition to workshop validations, the Long Thread validation 
also profits from the summative results of its constituting services. The Short 
Thread is validated as WP4.1 (LeaPos), because we consider it to be a logical 
replacement of the previous service using data and software integrations. 
 
1.4 Changes in the development and validation strategy  
 
The Vienna EC Review meeting in April 2010 gave rise to reorientation of the 
LTfLL project and changed plans.  The main points from the report affecting 
validation were: 
 
 The validation methodology: “Validation needs to involve more participants 
covering different profiles and for longer periods, and extend to other 
domains and languages where possible.  It also needs to focus on identifying 
possible obstacles to uptake”.  
 The validation goals: "The focus should now be on validation, demonstrating 
the educational value of the tools, and exploitation” and "Validation … 
should be increasingly understood as feeding the exploitation process". 
 The development: "Further technical development of the underlying 
technologies should be limited, and development work should concentrate on 
the homogenization and interoperability of the toolset and development that 
makes the threads work". 
 
A complete overview of the points concerning validation, with the project's 
response, is provided in Appendix A.1. 
 
The main focus of LTfLL software development in the third round was to form 
two integrated threads: the Short Thread (WP4.1-6.1) and the Long Thread 
(WPs 4.2, 5.1, 5.2 and 6.2).  The Consortium also recognized that some limited 
further development of the stand-alone Version 1.0 services was required to create 
the interoperability and homogenization for the threading and for the services to 
be scalable to extended pilots with large numbers of users.  Accordingly, the 
Consortium partners agreed to develop the LTfLL software in two further 
versions: 
 
 Services Version 1.5, comprising the limited development of the stand-alone 
services to make them ready for pilot; 
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 Threads Version 1.0, being the initial versions of the Short and Long Threads 
using widgetized services.  
 
When a detailed timetable for development was drawn up, and taking into account 
that the threading development had just started, it became clear that the Long 
Thread development could not be completed in time for a full pilot to take place 
as part of the work for this deliverable. Therefore the Consortium took the 
decision to pilot the individual services as full pilots for deliverable D7.4, with 
WP 4.1 being piloted as the Short Thread.  
 
1.5 Objectives for Validation Round 3 
 
Deliverable D7.3 (Section 4.2) provides the revised goals and objectives of Round 
3. The goals of the final pilot round have undergone minor revision to include 
threads, as follows: 
 
Goal 1: to support exploitation of the individual and threaded services, through 
providing evidence of the utility of the services and factors affecting their adoption; 
Goal 2: to inform the end of project road map, by providing information to WP2 
on sustainability and new directions, including future development of the current 
scenarios and services to meet stakeholder needs better, and possible educational 
contexts for future deployment. 
 
The objectives of the final pilot round were: 
 
 
1. Evidencing the success of individual and threaded services: 
 To investigate the extent to which Validation Topics helpful to exploitation can be 
validated; 
 
2. Investigating factors affecting adoption of the individual and threaded services: 
 To investigate factors (pedagogic, organizational, technical) that make adoption of 
the services more or less likely in different contexts of use; 
 
3. Investigating possible improvement to the individual and threaded services: 
 To investigate aspects of the scenarios and services that can be improved to meet 
stakeholder needs better. 
 
 
These overall goals of Round 3 have as their final outputs: 
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 Goal 1: Information to feed into the exploitation and sustainability strategy, 
concerning the educational and organizational benefits of the services and 
their target uses; 
 Goal 2: Information to feed into deliverable D2.5 ("Roadmap") concerning 
desirable future development of the services, either to address new 
exploitation opportunities or to counter weaknesses or threats to adoption. 
 
While the Long Thread validation conforms partly to both overall goals, it should 
be stated explicitly that the current Long Thread was designed primarily to 
demonstrate recombination of one particular educational scenario.  Validation 
efforts focused on the added value of interoperability from an end-user 




 Figure 2: Relationship between D7.4, D2.5 and the exploitation strategy 
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2. Round 3 Validation Approach and Planning  
 
2.1 Introduction  
 
 In validation round 3, we continue to use both deductive (quantitative) and 
inductive approaches (qualitative) to validation, as described in detail in 
deliverable D7.2. 
 
The deductive approach is used to test the performance of the services, to arrive at 
a summative judgment on different aspects of the services.  We use a deductive 
approach to the first validation objective: "To investigate the extent to which 
validation topics helpful to exploitation can be validated". 
 
The inductive approach is used to explain people's views about the services and to 
gain insights contributing to the roadmap.  This approach is not constrained by 
pre-defined categories as the goal is to identify patterns in the data and build 
theory from it.  We use an inductive approach to the second and third validation 
objectives: "To investigate factors affecting adoption of the services" and "To 
investigate possible improvements to the services". 
   
The major trade-off between deductive and inductive approaches is the trade-off 
between breadth (deductive methods) and depth (inductive methods).  Applying 
multiple validation methods in the third round allowed for cross-checking of 
different type of data.  In the third validation round we triangulate (a) different 
deductive (experimental designs with control groups) and inductive (naturalistic 
observations) research setups; (b) deductive (tests and questionnaires), and 
inductive (interviews and focus groups) data collection methods; and (c) 
deductive (descriptive statistics and significance tests) and inductive (grounded 
theory and content analysis) data analysis.   
 
2.2 Round 3 validation topics and framework  
 
2.2.1 Review of validation topics 
 
The original work on validation scenarios within WP3 has been highly influential 
on our thinking.  We have based the second and third round validations on the 
 D7.4 - Validation 4 
 
LTfLL -2008-212578  
 
12
concept of validation topics – part of the validation scenario that is essentially a 
prioritized list of features and claims concerning each service.   
Validation topics are statements of assumed facts and their testing drives the 
research.  A key point to note is that the effectiveness of the LTfLL validation 
depends on how appropriate the validation topics are in the first place.  During the 
course of the project, and in accordance with the scientific method, we have 
refined and reviewed our earlier validation topics as our understanding improved. 
 
The terms of reference for the review of validation topics were: 
 
 What aspects of each service would potentially be selling points helpful to 
exploitation? 
 Would the selling points be of interest to the decision makers deciding 
whether to adopt the service? 
 
All validation topics had to consider both terms of reference.  For example, the 
claim "the service saves time for learners" would be valuable for exploitation if 
(1) the learners are the decision makers, or (2) the saving in learner time is likely 
to be of strategic importance to the organisation (small savings in time are 
unlikely to be strategic).  
 
The approach used was inductive and took place as follows: 
 
Part 1: Each of the services was considered in turn, with their associated 
evidence from the Round 2 validation.  We then made a preliminary list of 
validation topics which we considered valuable for exploitation.   
 
Part 2: We considered each of the Round 2 validation topics in turn.  At this 
stage, we enhanced our list from Part 1 where appropriate, and dropped some 
Round 2 validation topics.  These principally concerned claims that "the service 
DOES something" rather than that the service benefited stakeholders in some 
way. 
 
Part 3: During Part 2, we noted many similarities in the validation topics for 
different services, which opened the door for additional clustering.  This led to a 
framework for the development of validation topics ("Prototypical Validation 
Topics" (PVTs)).  The PVT framework encapsulates the main areas of potential 
benefit of language technologies in education.  Use of this framework would 
ensure that all work packages considered the possible contributions of their 
services under each of the main areas of benefit.  The PVT framework would also 
enable us to compare the relative strengths and weaknesses of the different 
services and would help position the services for exploitation. 
 
 D7.4 - Validation 4 
 
LTfLL -2008-212578  
 
13
2.2.2 Prototypical validation topic framework 
 
The Prototypical Validation Topics are shown in Table 1. 
 
Table 1: Prototypical Validation Topics (PVTs) 
PVT Title Description 
PVT1 Verification of 'accuracy' Quantitative measures of the accuracy of the 
NLP tools  
PVT2 Tutor efficiency Working time saved; reduction in cognitive 
load 
PVT3 Quality and consistency of 
(semi-) automatic feedback 
/ information returned by 
system 
Learner and tutor judgments of the system's 
outputs 
PVT4 Making the educational 
process transparent 
The ability of the service to reveal information 
more easily, or to reveal information not 
currently available, e.g. 
 Positioning the learner at any point 
 Probing learner progress at any point 
 Providing a map of material to be learnt 
"Making the invisible visible" 
PVT5 Quality of educational 
output 
The effect of the service on the output(s) of the 
educational task 
PVT6 Motivation for learning The effect of the service on learners' 
motivation for independent learning 
PVT7 Organisational efficiency Overall savings in the cost(time or money) of 
an activity, taking into account LTfLL service 
set-up and maintenance costs and on-going 
savings when at steady state 
PVT8 Relevance Whether the service addresses burning issue(s) 
for the organisation 
PVT9 Likelihood of adoption Measures of likelihood of adoption 
 
Differences between the services led to the conclusion that the Prototypical 
Validation Topics should be operationalized according to the different services.  
This led to the concept of Operational Validation Topics (OVTs): statements to be 
validated during the pilots.  Each PVT may have one or more OVTs, for example: 
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PVT2: Tutor efficiency 
OVT 2.1: Tutors spend less time providing feedback compared 
with traditional means 
OVT 2.2: It is easier (there is less cognitive load) for tutors to 
prepare feedback compared with traditional means 
 
Some OVTs are generic to all work packages but many are work package-
specific.  The development teams have designed and refined their Round 3 PVTs 
and OVTs in conjunction with the WP7 core team. 
 
2.2.3 The overall validation framework 
 
Validation topics and inductive activities are integrated into an overall validation 
framework (Figure 3).  This shows the relationship between the validation topics, 




Figure 3: Overall validation framework 
 











Additional WP-specific validation topics (optional) (Goal 1) 
Generic questionnaires (learners and tutors) probing likelihood of adoption (Goal 1) 
Transferability questionnaire (LTfLL team) (Goals 1 & 2) 
Inductive activities (Goals 1 & 2) 
(Learner focus groups, Tutor interviews, Teaching Manager interviews) 
 
Tutor dissemination workshop (Goals 1 & 2) 
ACTIVITIES 
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Key features are: 
 
 Operational Validation Topics would be probed in a mixed method 
approach, combining experiments and other numeric data gathering, system 
logging, questionnaires and focus groups/interviews. (Goal 1) 
 Generic questionnaires: User acceptance can be a strong indicator of 
potential uptake of software2,3.  The generic questionnaires were based on the 
eight criteria for user acceptance found in the Unified Theory of Acceptance 
and Use of Technology (UTAUT) model 4 (see Section 2.4.1).  (Goal 1) 
 Tutor dissemination workshop: Numbers of tutors directly involved with 
running pilots in real educational settings was necessarily small.  Therefore 
partners were requested to run dissemination workshops with tutors who had 
not previously experienced the software.  While these workshops would 
primarily contribute to Work Package 8, participants were asked to complete a 
short validation questionnaire including a Likert question on likelihood of 
adoption and probes for qualitative data. (Goals 1 & 2) 
 Inductive activities: information collected primarily through learner focus 
groups and interviews with teachers and teaching managers would contribute 
towards both the roadmap and exploitation strategy.  The inductive activities 
would also collect data addressing the recommendation from the Vienna 
review "Validation… needs to focus on identifying possible obstacles to 
uptake" to help inform future enhancements and possible objections to be 
overcome in the roadmap to adoption of the services.  (Goals 1 & 2) 
 Transferability questionnaire: Partners were asked to revise their 
transferability questionnaires from Round 2, to collect partner experiences of 
transferability of the services.  This information would contribute towards 
both the roadmap and the exploitation strategy. (Goals 1 & 2) 
 
2.3 Methodology for validation 
2.3.1 Overall approach – full pilots for a LTfLL service 
 
                                                  
2  Shackel, B. (1991). Usability Context, Framework, Definition, Design, and Evaluation. In B. 
Shackel and S. Richardson (eds.). Human Factors for Informatics Usability. (Cambridge: Cambridge 
University Press). 
3  Yi, M.Y. & Hwang, Y. (2003) Predicting the use of web-based information systems: self-
efficacy, enjoyment, learning goal orientation, and the technology acceptance model. International Journal 
of Human-Computer Studies 59, 431-449. 
4  Venkatesh V., Morris M.G., Davis G.B. & Davis F.D. (2003) User acceptance of information 
technology: towards a unified view, MIS Quarterly 27(3), 425-478. 
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A number of meetings took place between the development and pilot teams and 
the WP7 core team to discuss work package-specific validation planning.  The 
WP7 team gave specific instructions and guidance to partners as follows: 
 
 There should be a minimum of 25 learners in the experimental group 
 There should be learner control groups where possible 
 Learners must use the LTfLL services within the context of a real educational 
task (i.e. in "ecological situations").  Workshop-type validations with learners 
should be avoided. 
 The tutors associated with the learners' real educational task should take part 
in the pilot. 
 If possible, participants should NOT have taken part in the Round 2 pilots, as 
this can generate bias.   
 
Further requirements were: 
 
 Partners should ensure that the pilots met their institutional ethical approval 
requirements, and should use consent forms. 
 Training: there is a need to avoid bias, so the pilot institutions should arrange 
training sessions, then leave participants to use the software over an extended 
period. 
 Help desk: The pilot institutions should provide the name of a developer who 
can support participants remotely during the pilot 
 The LTfLL team was encouraged to communicate within the pilot institution 
and check that everyone who needed to be informed knew that the pilot would 
be taking place.  It was anticipated that this would help with recruiting 
participants. 
 
2.3.2 Overall approach – Long Thread pilot 
 
The Long Thread pilot comprised three workshops, which overlapped with 
continuing development of the Long Thread.  Workshops were planned to take 
users from conceptual to realistic tasks, from a presentation to a controlled 
context.  Formative information was fed back into the development cycle, so each 
subsequent workshop made use of the results of the previous ones. 
 
Workshop 1 (tutors; OUNL): Tutors received a detailed presentation about 
Threading and the Long Thread. Then they conducted a brainstorm session using 
nominal group techniques to collect some user requirements and their opinions 
about the educational use of the Long Thread.  The qualitative data (Benefits, 
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Opportunities and Obstacles) generated were analyzed by the validation team 
using clustering techniques.  
 
Workshop 2 (learners; PUB-NCIT): Learners received an introduction to 
threading and the Long Thread, to facilitate a hands-on workshop based on the 
Long Thread workflow. They were instructed to execute in small groups the 
subsequent sub-tasks using the individual services. In addition they were asked to 
produce feedback based on their experiences and to propose possible new threads.  
 
Workshop 3 (expert panel; OUNL): An expert panel of senior researchers in the 
Technology Enhanced Learning domain performed a cognitive walk-through of 
the Long Thread with real learning tasks.  Think-aloud protocols were used to 
collect the data. 
2.3.3 Verification 
 
Verification answers the summative question “does the software match the 
specification?” (“Does it work technically?”). While verification resides primarily 
within work packages 4 – 6 and aspects of technical verification have already 
been reported in their deliverables, Deliverable D7.4 summarizes the aspects of 
verification concerning the effectiveness of the services and the implications for 
the roadmap.  Accordingly, partners were asked to summarize two types of 
verification activity: alpha/beta testing and experimental results concerning the 
accuracy of the language technologies when used within their educational 
contexts.   
 
Alpha and beta testing provided useful qualitative data on issues faced.  
Verification concerning the accuracy of the language technologies in educational 
settings took place primarily through precision and recall experiments with 
domain experts, though partners used a variety of approaches (e.g. WP4.1 used 
correlation statistics).  Summaries of the experiments are presented in Section 3 of 
the validation reporting template in the OVTs under PVT1. 
  
2.3.4 Preparation for the roadmap and contribution to the 
exploitation strategy 
 
To derive the roadmap information to pass to D2.5 and validation contributions to 
the exploitation strategy, we followed a process of iterative distillation of the 
validation findings to achieve evidence-based conclusions.  Firstly the Validation 
Reporting Templates (Appendix B) provide a thematic analysis of the results in 
Sections 3, 4 and 5.  In the Conclusions section, partners reflect on their results in 
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order to complete the SWOT analysis (Strengths, Opportunities, Weaknesses and 
Threats), in conjunction with the WP7 core team.  All sections of the SWOT 
analysis inform the exploitation strategy.  The Weaknesses, Threats and 
Opportunities inform the Most Important Actions to Promote Adoption.  These in 
turn form the basis for the Roadmap in Section 7 of the Validation Reporting 
Templates.  In addition, we have passed significant results from our analysis to 
the Roadmap team, in particular concerning cross-work package conclusions.     
Therefore we strive for an evidence-based approach to deriving conclusions to 
inform the exploitation strategy and Roadmap.   
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The measurement instruments were constructed with validity concerns in mind, 
i.e. they have to really measure what they are intended to measure (construct 
validity) and they should cover all facets of what they seek to measure (content 
validity).  Using the SBD approach ensured that the validation scenarios were 
related to the business case for the services and the earlier scenarios, making a 
significant contribution to construct validity.  In this validation round we refined 
the validation topics originating in the scenarios. The instruments were 
formulated to reflect the range of Prototypical and Operational Validation Topics 
(see Section 2.2.2).  The use of the framework of PVTs and OVTs ensured that all 
main aspects were covered by all services and that a wide angle standardised view 
was achieved, contributing to content validity. 
 
Measurement instruments were constructed to address the requirements for both 
construct and content validity. Two actions were undertaken to ensure that 
instruments measure what they intent to measure (construct validity): (a) the items 
reflect prototypical criteria adequately, which was decided by experts from the 
WP7 team; and (b) the instruments were carefully adapted from existing 




The generic summative questionnaires for learners and teachers/tutors were used 
by all work packages and are provided in Appendix A.4.  The questionnaires were 
constructed to indicate and compare the opinions of these groups of stakeholders 
about the individual services.  They contain scales for effectiveness, efficiency, 
cognitive load, usability, satisfaction, facilitating conditions, self-efficacy and 
behavioural intention.  These are based on the scales within the UTAUT model.  
UTAUT is targeted at software acceptance in 'commercial' rather than innovation 
situations, so we retained the eight criteria within the model but developed, or 
reused from Round 2, our own questions probing each criterion. Where possible, 
we used a minimum of three questions for each criterion to ensure the internal 
validity of the questionnaire, so that issues of inconsistency could be detected and 
such data could be disallowed in the final analysis.  Items were adapted from 
already existing questionnaires such as Unified Theory of Acceptance and Use of 
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Technology (UTAUT), software usability5,6,7,8,  desirability9, and cognitive load10; 
and (b) within the WP 7 team discussions were carried out to determine whether 
the items reflect the context and the objectives of the third validation round.  The 
questionnaires use a Likert scale (1 = Strongly Disagree; 5 = Strongly Agree). 
 
To help technical work packages conduct interviews and focus groups, detailed 
protocols were prepared by the WP 7 team and the guidelines for carrying out 
non-directed interview were updated.  These contained generic formative 
questions.  The questions used are available in Appendix A.5. 
 
The Transferability Questionnaire (Appendix A.6) is the same as the instrument 
administered in the previous validation round but partners were asked to revise 
their previous submission to focus on the experience and lessons learned in the 
third round.  These included aspects of setting up the language technology service 
for new domain(s) and language(s) and the attempts to implement the service in 
different organizations. Special attention was paid to determining the most 




The primary outputs from the pilots were (1) the Validation Reporting Template 
(VRT), (2) the revised Transferability Questionnaire (TQ) and (3) the raw data 
from the questionnaires.  The completed VRTs contain summarized information 
from the other outputs and are presented in Appendix B, with an introduction 
describing the layout of the VRTs. 
 
The validation reporting template provides a single document to guide the 
operational aspects of validation for each round.  Importantly, the validation 
reporting template structures lightweight thematic analysis and reporting by 
validation topic.  The validation reporting template from Round 2 underwent 
                                                  
5  Brooke, J. (1986). SUS- A quick and dirty usability scale. Digital Equipment Corporation.  
6  Kirakowski, J., & Corbett, M. (1993). SUMI: The software usability measurement inventory. 
British Journal of Educational Technology, 24, 210-212. 
7  Lewis, J. R. (1995). IBM computer usability satisfaction questionnaires: Psychometric evaluation 
and instructions for use. International Journal of Human-Computer Interaction, 7, 57-78. 
8  Sauro, J., & Lewis, J. (2009). Correlations among Prototypical Usability Metrics: Evidence for 
the Construct of Usability. CHI 2009, April 4–9, 2009, Boston, Massachusetts, USA. 
9  Benedek, J., & Miner, T. (2002). Measuring Desirability:  New methods for evaluating  
desirability in a usability lab setting. Microsoft Corporation.  
10  Paas, F., (1992). Training strategies for attaining transfer of problem-solving skills in statistics: A 
cognitive load approach. Journal of Educational Psychology, Vol. 84. No 4, 429-434. 
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review during the detailed planning phase of Round 3, to reflect the substantial 
changes to the validation approach.   
 
This deliverable seeks to answer specific questions concerning exploitation and 
the roadmap.  This led to a decision to limit partners' discussions of items in the 
VRTs, though the WP7 team recognizes the wealth of data that could be discussed 
in more depth in future papers.  Accordingly, partners were asked to be as brief as 
possible and to draw very specific conclusions concerning exploitation and the 
roadmap (only) from their data.  
 
2.4.3 An overview of validation activities   
 
The following activities took place: 
 
Learners – full pilots: 
 Participation with consent in full pilots of individual services / Short Thread 
 Completion of a summative questionnaire comprising generic and work 
package-specific questions 
 Focus group exploring possible enhancements to the services and context of 
use, based on generic formative questions 
 Focus group prioritizing possible enhancements to the services, based on a 
workshop protocol 
 
Learners – Long Thread pilot: 
 summative questionnaire 
 hands-on workshop in small groups to execute the Long Thread and to explore 
individual services and their data transfer 
 
Teaching staff taking part in full pilot: 
 Participation with consent in full pilots of individual services / Short Thread 
 Completion of a summative questionnaire comprising generic and work 
package-specific questions 
 Interview exploring possible enhancements to the services and context of use, 
based on generic formative questions 
 
Teaching staff taking part in 'tutor dissemination-validation workshops: 
The number of teaching staff taking part in full pilots is necessarily small.  To 
increase the number of teaching staff who had experienced the software, partners 
held dissemination workshops for teaching staff, at which a short questionnaire 
was delivered. 
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Teaching staff and TEL experts – Long Thread pilot: 
 summative questionnaire 
 focus group to explore the benefits, weaknesses and obstacles for the 
threading approach and the Long Thread 
 cognitive walkthrough with think-aloud procedures to demonstrate threading 
and to run the Long Thread in order to validate its educational use and to 
explore future changes for the roadmap 
 
Teaching managers / decision makers: 
 Interviews with teaching managers (decision makers) based on generic 
formative questions. 
 
LTfLL WP4-6 teams: 
 Alpha testing and management of beta testing 
 Technical support for pilots (help desk) 
 Completion of the transferability questionnaire 
 Completion of the Validation Reporting Template, and refinement of the VRT 
conclusions in association with the WP7 core team. 
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3. Pilot Descriptions and Round 3 Results  
3.1 Introduction 
 
This section provides a summary of the round 3 pilots and their results.  The 
pilots can be divided into two types:  
 
 Full pilots of the 'Short Thread' (WP4.1) and the stand-alone services for the 
remaining work packages.  
 Short pilots of the Long Thread, in which WPs 4.2, 5.1, 5.2 and 6.2 
interoperate. 
 
3.2 The LTfLL pilots  
3.2.1 Full pilots  
 
In summary, the following pilots took place: 
 
Table 2: Pilot institutions 
Pilot 
(WP) 
Stakeholder validation - 
pilot institutions 
Language Domain 
4.1 BIT-MEDIA German ICT 
4.1 IPP-BAS Bulgarian ICT 
4.2 UNIMAN English Medicine 
4.2 OUNL Dutch Psychology 
5.1 PUB-NCIT English ICT 
5.1 UNIMAN English Medicine 
5.2 UPMF (CNED*) French IT for Educational Sciences 
6.1 IPP-BAS Bulgarian ICT 
6.1 Sofia University Bulgarian ICT 
6.2 PUB-NCIT English IT for Humanities 
6.2 UU English ICT 
* The pilot for WP5.2 was run at two sites at CNED, France's national distance learning 
institution. 
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The numbers and profiles of learners taking part in these pilots are provided in 
detail in Appendix A.3 and are summarized below. 
 
Table 3: Stakeholder groups participating in full pilots in the third validation round 
LTfLL service: 
Stakeholder group 
4.1 4.2 5.1 5.2 6.1 6.2 
Learners 29 12 24 4* 35 28 55 ** ** 45 53 
Teaching staff 4 3 5 5 6 5§ 4 3 4 3 3 
Teaching managers 2 1 1 1 1 1 3 1 1 1 1 
LTfLL WP4-6 teams          
* Owing to difficulties finding a pilot course, OUNL validated WP4.2 through workshops rather 
than a full pilot. This is discussed further in Section 3.5.4.  
** WP6.2 concerns tutors developing courses 
§ Student facilitators of on-line discussions, who act in a tutor role 
 
All pilots except WP4.2 (OUNL) ran for 1.5 – 4.5 weeks and concerned the 
completion of real pedagogic tasks.  More details of the pedagogic setting of 
individual pilots can be found in Section 2 of the Validation Reporting Templates 
(Appendix B). 
 
3.2.2 Short pilots of the Long Thread 
 
The pilot of the Long Thread took place as three workshops of 2 - 4 hours 
duration in two pilot institutions, described in more detail in Section 2.3.2.  A 
summary of the Long Thread workshops is provided in Table 4.   
 
Table 4: Long Thread pilots 
Pilot 
institutions 




OUNL English ICT Workshop 1: Tutors 




PUB-NCIT English ICT Workshop: Learners 25 
  
The Technology Enhanced Learning (TEL) experts are all senior researchers in the 
TEL domain (seven from ONL (CELSTEC) and one from the Open University of 
Catalonia). Most of the experts had more than ten years of experience in the field, 
and some of them had teaching experience. Their expertise was in the areas of 
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technology for lifelong learning, language technologies, learning networks, design 
of tools for e-learning, teaching, coaching students, and educational support in 
virtual learning environments. Two of them had experience as directors of 
academic programmes at Bachelor or Master level.  None of them had an earlier 
engagement with the LTfLL project. 
 
3.3 Analysing the pilot results 
3.3.1 Analysis of Validation Topics 
 
 The analysis took place in response to the thematic structure imposed by the 
validation reporting template. The conclusions on whether an OVT had been 
validated required particular attention, to ensure consistency of analysis of the 
evidence across work packages. This was achieved by taking the expert 
judgments of two teams: the WP team and the WP7 core team.  The former are 
experts in their experience of technical development and their own pilots, and the 
WP7 core team members are experts in assessing validation evidence and 
assuring standardization of validation categories across work packages.  
 
A modified Delphi process was used to achieve the final categorization of OVTs.  
The WP teams and three members of the LTfLL WP7 core team independently 
reviewed the evidence presented for each OVT.  The WP7 team met to negotiate 
any differences within their own team and achieve an overall result for the team. 
Finally, the results of the two teams were compared with each other.  Where there 
was disagreement, a negotiation round took place to agree the final categorization. 
 
Each Prototypical Validation Topic (PVT) was then categorized to demonstrate 
the overall areas of particular strengths and weaknesses of the services.  This was 
achieved as follows: 
 
 In general, the value of the highest scoring OVT contributing to a PVT 
became the PVT value.  PVTs 2 – 10 concern possible benefits from language 
technology services, and the most positive OVT demonstrates that benefit 
does (not) exist for the PVT; 
 For the 'verification of accuracy' PVT (PVT1), the value the lowest scoring 
OVT was taken.  The logic for this is that users will notice the extent to which 
the service does not produce the expected results, rather than vice versa. 
 
3.3.2 Analysis to address Goal 1 (exploitation) 
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For each service, the outputs of the analysis concerning exploitation are as 
follows, and contribute to the exploitation strategy. 
 
 Key 'selling points' for adoption 
 Possible objections to adoption 
 Most appropriate contexts of use 
 Overall conclusion on the current readiness of adoption of the individual 
services v1.5 and the Long Thread in real pedagogic contexts 
  
3.3.3 Analysis to address Goal 2 (roadmap) 
 
 Information for the roadmap is of two types: the service-specific information and 
overall conclusions regarding the exploitation of language technologies in 
educational settings.  The following information was passed to D2.5: 
 
 Individual services 
 
 Overall conclusion on the current readiness of adoption of v1.5 in real 
pedagogic contexts 
 Future enhancements to the individual services 
 Future development of current scenarios of use 
 Educational contexts for future deployment 
 
Generic conclusions on language technologies 
 
 Important issues for future technical research to enable deployment of 
language technologies in educational contexts 
 Generic conclusions reached through a comparison of the individual services 
 




This section provides the results for Validation Objective 1.  A profile of the 
results for each service and thread is presented, followed by a more detailed 
consideration of results from the Long Thread validation.  Details of the results 
for the validation topics are given in the validation reporting templates (Appendix 
B Section 3).  
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3.4.2 Summary of results for validation topics  
 
 The results visualized below begin with a global overview of the Prototypical 
Validation Topics.  More detailed visualizations are then presented, providing 
both the PVT and OVT results for the individual services and Long Thread and a 
list of the fully validated Validation Topics for each service.  
 
 These visualizations provide an overview on the validation results, as well as how 
well the individual services perform relative to the others.  A further inspection of 
these results shows that Relevance ("<service> meets one or more institutional 








Figure 4: Global overview of validation results for Prototypical Validation Topics 
 
 
The number of PVTs which have been tested in one of the thirteen pilots add to a 
total of 94 items (82 if the Long Thread is not considered). This leads to the 
following distributions shown in Table 5. 
 
Table 5: Distribution of results of Prototypical Validation Topics 
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3.4.2.2 Results for WP4.1 (LeaPos: Short Thread) 
 
 
Figure 5: Results for Operational Validation Topics for LeaPos 
 
Table 6 lists the Operational Validation Topics for LeaPos that were fully 
validated. 
 
Table 6: LeaPos – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
2.1 Tutors spend less time preparing final feedback for learners and grading compared 
with traditional means. 
  
2.2 It is easy (there is less cognitive load) for tutors to provide feedback and grading 
using LeaPos 
  
3.1 Tutors perceive that the feedback received from the system helps them prepare 
feedback for learners. (relevant, useful, accurate, trustworthy). 
  
3.2 Learners perceive that the live feedback received from the system contributes to 
informing their study activities. 
  
3.3 Learners perceive that they receive useful additional feedback, compared with 
traditional means. 
  
3.4 Learners perceive that the system can target learning materials depending on their 
needs. 
  
4.1 Tutors perceive that positioning is more effective compared with traditional means 
because the quality and quantity of the input to positioning is improved. 
  
4.2 Tutors perceive that using LeaPos, learners receive homogeneous feedback   
4.3 Learners can receive feedback when they need it.   
5.1 The live feedback helps learners improve their answers, so they can demonstrate 
their knowledge more effectively. 
  
6.1 The direct feedback provided by the system encourages learners to undertake 
further study to address gaps in their coverage. 
  
 D7.4 - Validation 4 
 
LTfLL -2008-212578  
 
30
7.1 There is a saving in institutional resources overall.   
8.1 The service meets one or more institutional objectives   
9.1 Users were motivated to continue to use the system after the end of the formal 
validation activities 
  
9.2 A high score was obtained in the generic questionnaires (based on UTAUT: 
likelihood of adoption). 
  
9.3 Tutors attending a dissemination workshop give high scores to the question 'how 














Table 7: CONSPECT – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
8.1 The service meets one or more institutional objectives   
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3.4.2.4 Results for WP5.1 (PolyCAFe) 
 
 
Figure 7: Results for Operational Validation Topics for PolyCAFe 
 
Table 8: PolyCAFe – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
1.3 The tutors/experts find that the scores assigned to the utterances are correct.   
1.4 The tutors/experts find that the scores assigned to the participants for a given 
concept and globally are correct. 
  
2.1 Tutors/facilitators spend less time preparing feedback for learners compared with 
traditional means. 
  
2.2 It is easier (there is less cognitive load) for tutors/facilitators to provide feedback 
using PolyCAFe compared with just reading the learners’ online conversations. 
  
3.1 Tutors/facilitators perceive that the feedback received from the system helps them 
prepare feedback for learners. 
  
3.2 Learners perceive that the feedback received from the system contributes to 
informing their study activities. 
  
3.3 The feedback given by different tutors/facilitators to the same student is more 
consistent using PolyCAFe than without using it (there is more homogeneity 
among the responses provided to learners). 
  
3.4 The feedback provided by tutors/facilitators after using PolyCAFe is more 
extensive (higher quality) than without using the system. 
  
4.1 Using PolyCAFe, tutors/facilitators monitor the learner’s participation in online 
discussions better: detect conversations with bad/good collaboration, discover the 
coverage of concepts of each participant and other differences between learners. 
  
4.2 The system provides learners with information that helps them reflect better on 
their performance as individuals and as group members compared with traditional 
means. 
  
4.3 The visualization offers the users a better understanding of chat conversations and 
discussion forums. 
  
7.1 There is a saving in institutional resources overall.   
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8.1 The service meets one or more institutional objectives   
9.1 Users were motivated to continue to use the system after the end of the formal 
validation activities. 
  
9.2 A high score was obtained in the generic questionnaires (based on UTAUT: 
likelihood of adoption). 
  
9.3 Tutors attending a dissemination workshop give high scores to the question 'how 
likely are you to consider adopting the service in your own educational practice? 
  













Table 9: Pensum – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
2.1 The tutor spends less time preparing feedback compared to traditional means.   
8.1 The service meets one or more institutional objectives   
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Figure 9: Results for Operational Validation Topics for FLSS 
 
 
Table 10: FLSS – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
2.1 The teacher saves time when developing a course unit in FLSS compared 
to traditional means. 
  
2.2 The teacher invests fewer efforts (cognitive load) when developing a course unit in 
FLSS compared to traditional means. 
  
3.1 Teachers perceive that the learning materials offered by FLSS are useful to them 
in developing a course unit. 
  
4.1 Using the ontology assists the teacher in establishing the hierarchy of 
main concepts within the course unit. 
  
5.1 The teacher thinks that the quality of the derived main structure of a 
course, together with its relevant support material, is good. 
  
5.2 An advantage of FLSS is that the search can return learning materials in other 
languages, providing teachers with a wider range of materials for multi-lingual 
learners. 
  
8.1 The service meets one or more institutional objectives   
9.1 Users were motivated to continue to use the system after the end of the formal 
validation activities 
  
9.2 A high score was obtained in the generic questionnaires (based on UTAUT: 
likelihood of adoption). 
  
9.3 Tutors attending a dissemination workshop give high scores to the question 'how 
likely are you to consider adopting the service in your own educational practice? 
  
9.4 Teachers and managers are motivated to adopt the system, because it suggests 
multilingual search. 
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3.4.2.7 Results for WP6.2 (iFLSS) 
 
 
Figure 10: Results for Operational Validation Topics for iFLSS 
 
 
Table 11: iFLSS – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
1.1 The system provides a high proportion of learning materials that match the search 
topic and are suitable as learning materials. 
  
1.2 The social network service suggests a high proportion of people relevant to the 
search topic. 
  
4.3 The visual representation of the domain helps learners to understand the domain 
better than they would have without this visualization. 
  
8.1 The service meets one or more institutional objectives   
 
  
3.4.2.8 Results for Long Thread  
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Figure 11: Results for Operational Validation Topics for the Long Thread 
 
 
Table 12: Long Thread – fully validated Operational Validation Topics 
OVT Operational Validation Topic Pilot 1 Pilot 2 
3.1 The combination of language technology services would be useful for my learning 
or teaching. 
  
6.1 The use of threading and the Long Thread are encouraging the motivation for 
learning. 
  
8.1 The flexible combination of services in a thread has a potential to solve specific 
educational problems. 
  
 8.2 The use of threading has the potential to enlarge the possible user groups.   
 
 
3.4.3 Validation of the threading approach for potential in education 
 
 Both quantitative and qualitative data from the three groups (learners, teachers, 
experts) clearly indicate that threading has potential for educational settings. The 
question that directly addresses this issue scores high for both teachers (M = 4.13) 
and experts (M = 3.88).   
 
Other items support indirectly the potential of threads. Threads provide new 
solutions for educational problems (M = 3.50 for teachers; and M = 3.87 for 
experts), and threads make learning more interesting (M = 3.63 for both teachers 
and experts).  Both groups score high on the possibility for different combinations 
of individual services (M = 3.75; and M = 3.88 for experts).  Although there is no 
question for learners on the potential of Long Thread as this would be difficult for 
them to judge, they are quite positive in their answers to indirect questions for 
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potential of threading such as providing new solutions to educational problems 
(M = 3.92), usefulness for learning (M = 3.96), making learning more interesting 
(M = 3.96), the possibility for different combinations (M = 3.84) and threading 
having added value for education (M = 3.64).  Statements from qualitative data 
also point at in this direction: “In general the concept is nice”, “The whole might 
be more than the sum of the parts”, “Threads allow different angle of approaching 
educational problems”, “Threads cover difficult steps of proving information: 
searching, reading, synthesize, discuss and feedback to improve”, “This is a 
useful chain of combinations for learning” and “Threads support self-directed 
learning”.  
 
Efficiency: The data shows firm agreement between all groups that one of the 
major problems of the threads is efficiency: ‘Threads save time’ (M = 3.40 for 
learners; M = 2.13 for teachers; M = 2.38 for experts) and ‘Threads require little 
efforts’ (M = 3.04 for learners; M = 2.00 for teachers, and M = 2.00 for experts). 
Qualitative data also provides evidence for the efficiency issue: “Increased work 
load for students”, “Time consumption”, “Tools might lead to higher cognitive 
load exceeding the gain”.   
 
This view is contrary to the results for several of the individual services, which 
showed an improvement in tutor efficiency based on physical measurements of 
time saved (WPs 4.1, 5.1, 5.2) and a lowering of cognitive load (WPs 4.1, 5.1, 
6.1).  The workshop result may reflect the inclusion of CONSPECT in the Long 
Thread, as CONSPECT performed poorly on these measures. 
 
Threads or individual services?: Although both teachers and experts see the 
potential of threading as a pedagogic approach, they still prefer individual 
services. (M = 2.63 for teachers; and 2.50 for experts).  However, learners 
preferred the threading over the individual services. (M = 3.84). 
 
Conclusion: Of the three groups, learners are overall the most enthusiastic about 
threads, followed by experts, with teachers being the most sceptical.  This has 
implications for adoption as teaching managers would be the prime decision 
makers.  
 
3.5 Results – factors affecting adoption of the services 
3.5.1 Introduction 
 
This section provides the results for Validation Objective 2, providing the results 
of the generic questionnaires, illustrating the performance of each service under 
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the eight indicators for adoption.  The section also identifies accuracy issues as 
having the potential to affect adoption, and relates experiences gained from 
transferability gained from transferring the services to second pilot sites and 
undertaking the Long Thread validation.  The section concludes with summaries 
of possible scenarios of use beyond the current pilots and possible barriers to 
adoption. 
 
3.5.2 Results from the generic questionnaires 
 
The UTAUT framework on which the generic questionnaires were based is 
intended to provide a profile of the performance of the software against criteria 
influencing adoption.  Profiles for each of the individual services are provided 
below.  While the UTAUT framework does not specify the levels at which 
adoption will / will not occur, the profiles do enable a ranking of the services in 
approximate order of current likelihood of adoption and identify particular 
strengths and weaknesses.  Results are presented below for learners for the first 
and second pilot sites (Tables 13 and 14 respectively).  Tutor scores are shown for 
WP6.1 as tutors are the intended user in the course development scenario. 
 













n= 25 22 31 33 7 45 
Criteria Mean Mean Mean Mean Mean Mean 
Effectiveness 3.51 3.13 3.53 2.91 4.55 3.23 
Efficiency 3.03 2.89 3.60 2.85 4.21 3.02 
Cognitive load 3.10 3.00 4.29 2.52 3.14 2.76 
Usability 3.67 2.93 4.05 3.76 4.20 3.90 
Satisfaction 3.69 3.08 3.76 3.03 4.71 3.39 
Facilitating conditions 3.61 3.83 3.78 3.73 4.29 3.62 
Self-efficacy 3.86 3.40 3.86 3.43 4.10 3.39 
Behavioural intention 3.81 3.16 3.50 3.18 4.86 3.28 
Overall 3.58 3.13 3.75 3.21 4.38 3.39 
 
Table 14: Generic questionnaire results for learners for the second pilot site 
Learners WP4.1 WP4.2 WP5.1 WP5.2 WP6.1 WP6.2 
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IPP OUNL UNIMAN UU 
n= 25 4 28   34 
Criteria Mean Mean Mean Mean Mean Mean 
Effectiveness 4.02 2.83 3.32   3.19 
Efficiency 4.27 3.06 3.38   3.08 
Cognitive load 3.76 2.25 3.00   2.65 
Usability 4.24 3.50 3.71   3.45 
Satisfaction 4,11 2.71 3.37   2.79 
Facilitating conditions 4.32 2.92 3.73   3.35 
Self-efficacy 4.12 3.08 3.61   3.13 
Behavioural intention 3.98 3.00 3.29   2.65 
Overall 4.14 2.98 3.46   3.09 
 
 When the results for the learner and tutor questionnaires are compared for each 
site, there may be a pattern emerging of tutors for the services more successful 
educationally (WP4.1, 5.1) scoring noticeably higher than learners, as well as the 
high score for the tutor-only WP6.1 service.  As numbers of tutors are so small, 
only the overall result is provided in Table 15 and conclusions must be considered 
indicative only.  However, if this is validated in later work, and given that 
teachers have the better access to the decision makers for adoption, this could 
provide additional evidence to support the likelihood of adoption of these 
services.   
 
 Table 15: Comparison of the overall results for learners and tutors for the generic 















3 5 / 5 6 / 5 4 4 /3 3 /3 
First site Mean Mean Mean Mean Mean Mean 
First site - learners 3.58 3.13 3.75 3.21  3.39 
First site - tutors 4.10 2.39 4.33 3.19 4.32 3.45 
Second site Mean Mean Mean Mean Mean Mean 
Second site - learners 4.14 2.98 3.46   3.09 
Second site - tutors  2.62 2.90  4.33 3.40 
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In general terms, results from the generic questionnaire support the findings from 
the validation topics (Section 3.4.2).  WPs 4.1 (both sites), 5.1 (PUB-NCIT) and 
6.1 (IPP-BAS and Sofia University) performed well in the validation topics and 
were the highest scorers in the generic questionnaire.  On the other hand, WP4.2 
and 5.2 performed least well under both sets of measures.   
 
 Looking solely at the effectiveness and efficiency measures in the generic 
questionnaire scores, which are probably the best indicators of pedagogic selling 
points, we see the same story in terms of the ranking of LTfLL services.  The 
behavioural intention measure gives a numeric value related to the current 
likelihood of adoption and again shows a similar picture.   From the results of the 
validation topics and the learner generic questionnaire, we draw the conclusion 
that WPs 4.1, 5.1 and 6.1 are ready for limited roll-out in pedagogic settings and 
would benefit from further investment.  The remaining services are not ready at 
the present time and may be more sustainable through further research.   
 
3.5.3 Accuracy of language technology outputs from an educational 
perspective 
 
A key question for the project is whether the language technologies used in 
LTfLL are sufficiently evolved to support real educational stakeholders.  The 
verification results presented under PVT1 are numeric indicators of accuracy, as 
judged by domain experts close to or within the project team.  These results have 
been triangulated with the responses of tutors and learners to the following 
questions from the generic questionnaires: 
 
 Tutors: Q6 The information the system provides me is accurate enough 
for helping me perform my teaching tasks. 
 Learners: Q6 The information the system provides me is accurate enough 
for helping me perform my learning tasks. 
 
This has enabled us to check whether the language technologies used in LTfLL 
are "good enough", even if a less than perfect score is achieved. 
 
Table 16: Results for PVT1 (verification of accuracy) and Question 6 (The information 
the system provides me is accurate enough….) 
 PVT1 Tutors Q6 Learners Q6 
 Site 1 Site 2 Site 1 Site 2 Site 1 Site 2 
WP4.1   3.33 ------- 3.42 3.84 
WP4.2   1.80 2.20 2.91 2.25 
WP5.1   3.80 2.20 3.65 3.46 
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WP5.2  ------- 2.25 ------- 2.61 ------- 
WP6.1  ------- 4.00 4.50 ------- ------- 
WP6.2   2.67 3.33 2.96 3.32 
 
The results show that from a stakeholder viewpoint, the language technology 
outputs from the LTfLL services would benefit greatly from further improvement.  
Stakeholder perceptions of the output of the LTfLL services not being accurate 
enough will undoubtedly pull the Likert results for some other perception 
measures downwards.  A key reason for the accuracy issues is that stakeholders 
reasonably have high expectations of accuracy, which language technology-based 
services may not be able to deliver in the early stages when relatively small 
amounts of data have been available for tuning the system.  Other possible 
reasons for the relatively low accuracy scores include: 
 
 WP4.1: While LeaPoS is capable of improving its accuracy by means of 
incrementally building text and data repositories, it still has further room for 
improvement.  It was noted that large numbers of typing errors in the German 
texts may have affected performance. 
 WP4.2: A number of issues were noted: single word responses being 
inappropriate in a complex domain, stemming leading to ambiguity, issues 
with the granularity of the output ("too low level"), all compounded by a 
cognitively demanding visualisation.  Stemming of words is a major shortfall 
of CONSPECT when applied in complex domains, where the lemma takes 
meaning specifically from its suffix.  
 WP5.1: While PolyCAFe has undergone extensive tuning at PUB-NCIT, so 
performs reasonably well there, UNIMAN found it difficult to analyse their 
domain to set up the single word 'seeds' on which the service depends.  Many 
of the UNIMAN concepts were phrases rather than single words.  The 
complexity of the domain meant that the recommended limit of 20 seed words 
was insufficient to capture the domain. 
 WP5.2:  The low precision and recall of some Pensum’s feedback can explain 
these results.  
 WP6.1 performed very well in terms of stakeholder views of whether it is 
accurate enough.  Although precision/recall results showed a little room for 
improvement (it was borderline 'fully validated'), FLSS is based on a small 
repository of resources that has been refined through successive projects.  
 WP6.2. iFLSS performed quite well during their verification activities, 
however they have to find a solution for the trust of system feedback. In their 
SWOT they wrote: “assessing trust and quality is difficult for documents from 
'friends of a friend'”. 
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3.5.4 Experiences from transfer to the second pilot site 
  
 WP4.1 (LeaPos: Short Thread) was well received by stakeholders at its second 
site, IPP-BAS.  The IPP-BAS team noted the lengthy process of setting up each 
question, which took approximately one hour, including checks within the 
repository and ontology.  The pilot used the existing repository, but noted the 
limited number of learning objects.  This restricted options for the learning topic 
for the pilot course, illustrating the dependence of the underpinning FLSS element 
of the thread on the extent of its repository. 
 
 Verification results for LeaPos showed that better results were achieved with the 
IPP-BAS Bulgarian texts, followed by the English texts, then the BIT German 
texts (correlation of tutor vs. LeaPos phrases, concepts and grading).  The reason 
for this requires further investigation, though numerous spelling mistakes were 
noted in the German texts.  However, this may partially explain the good 
performance of LeaPos at IPP-BAS. 
 
 WP4.2 (CONSPECT) experienced difficulties achieving tutor support at either 
site, both sites effectively being second sites as OUUK performed the 
development.  Tutors possibly rejected the software partly because it is very 
innovative, both in its visualization and the use of blogs, and because it 
challenged their views on the role of the tutor.  The language technology output 
was perceived as being not well matched to learner needs, primarily because the 
granularity of the information was at too low a level, but also because many 
concepts in the medical domain are represented by phrases rather than single 
words.  The pilot was threatened at UNIMAN as student work should not be in 
the public domain, so the pilot was delayed until a solution was found, by holding 
the learner blogs in a private part of Elgg on the WUW server.   
 
The transfer to Dutch encountered problems with the stemmed words, which were 
ambiguous in meaning, and with the stop list still providing too many irrelevant 
words.  After agreeing with the Psychology Department to run a pilot, it appeared 
difficult to obtain a corpus in Dutch on Evolutionary Psychology as most learners 
in the Netherlands use English materials.  Because of the significant problems 
with CONSPECT, OUNL did not agree to run a full pilot, so CONSPECT was 
validated as a small scale pilot workshop at OUNL. 
 
WP5.1 (PolyCAFe): PolyCAFe's raison d'etre is to provide learner feedback and 
support tutor grading on discussion groups and forums.  UNIMAN runs forums 
that are not marked, but are intended to stimulate personal reflection.  Forums are 
facilitated by student peers within the discussion group ('student facilitators') 
whose role is to stimulate reflective discussion within the group.  Therefore 
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UNIMAN's tutoring and facilitation needs were different from what PolyCAFe 
provides.  Learners were in fact reasonably positive about PolyCAFe's support for 
the reflective activity, giving average but not outstanding results for the 
Validation Topics and generic questionnaire.    
 
WP5.2 (Pensum): It is noteworthy that UPMF had no opportunity to lead a pilot 
in its own university, since only humanities courses are taught and very few 
distance learning courses exist. An alternate possibility would have been to set up 
an “artificial” pilot involving the learners of the partners’ own courses, but UPMF 
preferred to undertake a pilot in real e-learning settings. As a consequence UPMF 
experienced considerable difficulties in finding an external pilot site, settling on a 
distance learning pilot with CNED (Lyon and Rouen centres).  While the Lyon 
pilot was successful, very few learners completed the Rouen pilot.  This is 
thought to be because the Lyon group was introduced to Pensum face to face, 
whereas the Rouen learners were inducted on-line. Moreover learners were 
reluctant to use a system which was not integrated to their own curriculum, but 
optional and externally solicited.  
 
WP6.1 (FLSS) transferred to Sofia University very successfully, though the task 
of creating a course was somewhat artificial as no real courses were being 
developed during the pilot period and the limited repository restricted the options 
for course topics.  FLSS was transferred from English to Bulgarian for Round 3, 
and the LTfLL team noted problems with concept annotation accuracy in a 
morphologically rich language and the need to use NLP components for both 
English and Bulgarian due to the high frequency of English terms in Bulgarian 
texts.  They also noted the sparseness of up to date advanced learning objects in 
Bulgarian in the IT domain, Bulgarian IT domain lexicon variability and the 
quality of documents in Bulgarian influencing the performance of the system. 
 
WP6.2 (iFLSS) has two components, Knowledge Discovery (developed at UU) 
and Social Learning (PUB-NCIT), which were developed in parallel as a unified 
development.  Accordingly, neither site was a true second site.  However, both 
sites had difficulty finding a pilot course in which to embed iFLSS so as to collect 
good validation data, because of the difficulty of "taking away Google" to 
perform long pilots on search functionality.  However, the UU pilot course was 
less than ideal, as iFLSS is really more appropriate for learners more self-directed 
than those taking part in the pilot.  This may partially account for low values for 
UU compared with PUB-NCIT. 
 
3.5.5 Experiences from validation of the Long Thread 
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 A key question is whether selected combinations of the individual services or 
parts thereof have the potential for exploitation in educational settings.  Related to 
this question is whether the availability of modules that can be recombined might 
enlarge the potential user group.  
 
The potential of threads for exploitation in different educational settings can be 
defined by the extent to which:  
 
 stakeholders would use threads after the pilot 
 stakeholders find it useful for their core activities (learning teaching, research) 
 stakeholders expect easy/difficult acceptance from schools and other 
educational institutions 
 threads can be used in different subject matter domains and educational levels 
 threads can be easy/difficult to implement in educational practice  
 threads can be used alongside other applications; 
 stakeholders’ perceive feedback from the threads to be reliable  
 threads run smoothly   
 
Some of these indicators (using the threads after the pilot, usefulness of the 
threads for learning and teaching, reliability of feedback, and acceptance from 
schools) are substantial from pedagogic point of view and are probably most 
difficult to resolve. Others, such as using the threads in different domains and 
educational levels, using the threads alongside other applications and 
implementation of the threads in educational practice highlight implementation 
and dissemination issues. The third group of issues are technical, and probably 
most easy to fix. The most natural way to increase the potential of the threads for 
exploitation would be to start from the easiest group of issues. If the usability 
issues are fixed, the application will run smoothly and stakeholders will be able to 
see its potential from a pedagogic point of view.  If the pedagogic value of the 
threads is successfully demonstrated in a few domains, then it would be easier to 
expand the implementation of the application to other domains.    
 
The data indicates that learners and experts would like to use threads (“In general 
the concepts are nice but there are many usability and technical issues to solve”, 
“I’d love to test these applications in my practice”; “I can see the value of the 
individual services quite well, but think that the added value of combining 
individual services will emerge after having used them and having become 
thoroughly familiar with them”).  One possible explanation is that teachers may 
have more conservative attitudes.  Another possible explanation is that the LTfLL 
tools and the Long Thread are not neutral pedagogically. They run counter to 
didactical scenarios in which the teacher is always taking the lead. Even a teacher 
who is developing independent learning may be hesitant to have a thread dictate 
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his design. The main issue concerning exploitation is that if teachers do not want 
to use threads in their practice, then learners will not be able to benefit from it. So 
we should focus first on our key stakeholders (especially teachers) and convince 
them to apply the threads in their practice, before trying to reach other potential 
users of threads.  
 
 The data indicates that the majority of experts would like to use the threads after 
the pilot (M = 4.25). Learners are less prepared to do this (M = 3.44), while 
teachers are reluctant to do it (M = 2.63). Experts see threads as interesting to 
investigate (M = 4.13).  Learners are positive on the usefulness of threads for their 
learning (3.96), but teachers, on contrary, see little value of the threads for 
teaching (M = 2.00).  The qualitative data indicates that teachers expect resistance 
from their colleagues and schools to applying threads in practice.   Learners are 
optimistic about implementing threads in other domains (M =3.76), but experts 
(M = 3.25) and especially teachers (M = 2.25) are not.  Evidence for this claim 
can be found in the qualitative data as well (“These combinations of tools seem 
strongest for high school use or specific higher education fields”; “Not all 
knowledge domains can be handed in the same way, some knowledge domains 
are more structured than others”; “Not applicable in all types of education”; Are 
the tools applicable to any contexts? Maths or other “exact” sciences?”). 
 
The cluster analysis of the qualitative data from teachers also identified a group of 
implementation problems (e.g. “Implementation would be difficult”; “Isn’t it a 
quite great risk to buy this?”, “A cost benefit analysis is missing”).   
 
Both learners and teachers predict difficulties in using threads alongside other 
applications (M = 3.28 for learners and M = 3.13 for teachers). Experts are more 
optimistic about that (M = 3.87).  
 
According to qualitative data experts believe that threads are more appropriate for 
declarative rather than for procedural knowledge and for well-structured rather 
than ill-structured problems.  
 
The cluster analysis identified a group of statements ‘Feedback and quality of 
outcomes’. While teachers like the idea of having objective and independent 
feedback and see a positive effect for self-directed learning, they have some 
serious concerns about reliability of feedback and quality of outcomes (“The 
services lead to unwanted/unproductive bias in all feedbacks”, "Is 'automated 
support' accepted by students, if there is no person behind?”, “Incorrect feedback 
causes problems in the study process of the students. How do they have to 
discover what is right and wrong?”, “Not always reliable feedback”, “Not all 
students are able to critically judge feedback. Risk for students to adapt to wrong 
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feedback”, “Can the programs detect misconceptions and lack of 
understanding/quality?”). 
 
During the cognitive walkthrough (hands-on) exercise with experts, many 
usability issues were detected, which prevented the participants from going 
smoothly through the application. The item ‘Feeling comfortable’ in the 
questionnaire scores low for both teachers (M = 2.25) and experts (M = 2.63) and 
relatively low, compared to other scores, for learners (M = 3.48).   
  
3.5.6 Scenarios of use beyond the current pilot sites/domains  
 
 Full pilots: In general, stakeholders found it difficult to make the conceptual leap 
between the concrete present and future possibilities, so the qualitative data 
collection exercises collated a relatively small number of suggestions of 
alternative scenarios of use.  Most are just suggestions at this stage and many 
would require further technical enhancement of the system. These are described in 
the VRT (Appendix B Sections 5 & 7). 
 
BIT-MEDIA is interested in extending LeaPos to Polish and Czech, so LeaPos 
can be used in traditional and e-learning contexts, or a combination, more widely 
within their group.  BIT-MEDIA also suggested that commercial companies 
could, as a business model, extend the standard sets of questionnaires and answers and 
associated learning materials for further learning topics. 
 
IPP-BAS is interested in using LeaPos in its Masters course in IT and noted that 
converting FLSS's user interface to Bulgarian would extend possibilities for 
adoption in that country.  PUB-NCIT proposes to extend PolyCAFe to the 
Romanian language as this will open up possibilities for other courses in 
Romania.  
 
 Long Thread: Deliverable 3.3 contains an initial list of additional threads to 
tackle specific learning needs. Each thread was accompanied by an outline 
scenario to illustrate the problem and its possible solution.  The current results of 
the Long Thread validation show that the main stakeholders see the potential and 
the added educational value of threading, so next steps would be to plan the 
elaboration of their scenarios and to validate these in real educational settings. As 
D3.3 did not present an exhaustive list, we would like to invite the broader TEL 
community and our future users to generate innovative threads/scenarios solving 
their educational needs as part of the roadmap.  
 
The current Long Thread was designed primarily to demonstrate recombination of 
one particular educational scenario, with effort being invested in interoperability 
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considerations. As part of the roadmap, a suite of more educational scenarios will 
be required, as well a possible environment for end-user programming (see also 
deliverables 3.3 and 2.5).   
 
3.5.7 Possible barriers to adoption  
 
 The most important barriers to be overcome to achieve the adoption of individual 
services are provided in Appendix A.7 (exploitation strategy).  This section 
summarizes the barriers to adoption overall. 
  
 Barriers to adoption of the individual services can be classified as follows: 
 
 Concerns about the future role of teachers 
o Teachers wanting to control the information learners will receive (WPs 
4.2, 5.1, 6.2) 
o Anticipated teacher resistance to using social learning websites and 
their willingness to share information with learners (WP6.2) 
o Teacher acceptance of transferring tasks to a machine (WP5.1, 5.2) 
 Quality of the feedback 
o Extent to which the language technology outputs produce relevant and 
accurate information (all WPs); use of words but not phrases (WPs 
4.2, 5.1) 
o Difficulties for learners and/or teachers in interpreting language 
technology outputs (text, tables, visualizations) (WPs 4.1, 4.2, 5.1, 5.2, 
6.1) 
 Quality of interaction and interface 
o Non-intuitive user interfaces / interfaces with high cognitive load 
(WPs 4.2, 5.1, 5.2) 
o Issues with the widget approach supporting workflow /  sequence of 
activities to be undertaken not being clear (WPs 5.2, 6.1, 6.2) 
 Issues for setting up the services 
o Language and domain transfer issues, including availability of 
language tools,  learning materials and corpora of learning materials 
(WPs 4.1, 4.2, 5.1, 6.1)  
o Effort required from teachers/domain experts to set up data (questions, 
answers, tagged learning materials) for new topics: (WPs  4.1, 6.1) 
o The need for automated installation of services and configuration 
scripts (WP5.1) 
 Concerns about possible abuses of the services  
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o Concerns about plagiarism (WP4.1) 
o Concerns about learner privacy / ethics if learner material is shared on 
the internet (WP4.2, 5.1) 
 Relationship with well-established software 
o The need for interoperability with institutional VLEs (all WPs) 
o  Competition with search engines e.g. Google(WP6.2) 
 
Barriers to adoption of the Long Thread can be classified as follows:  
 
 Conceptual issues regarding reliability of  feedback (teachers) and the belief 
that threads can only support declarative but not procedural knowledge, and 
that threads are appropriate for mainly well-defined problems, but not for ill-
defined problems (experts).  
 Implementation issues regarding (a) the restricted application of threads to 
different domains and educational contexts (teachers, experts); (b) resistance 
to change of schools and teachers (teachers); and (c) conflict between threads 
and existing institutional applications (learners, teachers).  
 Usability issues regarding the smooth functioning of the application (teachers, 
experts, learners). 
 Efficiency issues regarding time and efforts spent, with regard to which there 
was high consistency across all group of participants (learners, teachers, 
experts). This may be due to usability issues. 
 
3.6 Results – possible improvements to the services 
3.6.1 Introduction 
 
This section provides the results for Validation Objective 3.  Results from this 
objective contribute to the roadmap to be passed to deliverable D2.5.  A summary 
of the key points is provided here.  Details are provided in Section 7 ("roadmap") 
of the validation reporting templates in Appendix B.   
 
3.6.2 Technical improvements to services 
  
 For LTfLL services to be adopted in educational settings, there is a general need 
to improve interoperability with standard institutional VLEs.  Work package-
specific improvements are provided below in Table 17. 
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Improve the usability to make the system more intuitive, including the on-
line help. 
Continue to improve the accuracy of the language technologies.  
Support for different languages: the adoption of the user interface for 
localized languages should be simplified to reduce the time required for 
implementing the LeaPos Service in different countries. 
Investigate possible enhancement to incorporate progress tracking. 
WP4.2 
 
Solve interface issues. The interface should be user-centered. Minimize 
learner/tutor input (particularly, LSA parameters).   
Continue to improve the output from the language technologies.  
Recognize the importance and impact of the corpus (detail, language) and 
thresholds required to produce useful outputs.  
Provide aggregated statistical reports on learner progress. 
WP5.1 Improve the interface and the usability of the system. 
Transform the indicators provided as feedback into advice that guides the 
learners instead of assessing them. 
Extend PolyCAFe to various domains and another language where there is an 
interest in adopting the service. 
Implement PolyCAFe’s feedback so it can be used live in a chat conversation 
in order to guide the learners’ conversation. 
Improve the privacy of the system by anonymization, user-alias management 
or by explicit sharing of the locus of control. 
WP5.2 Solve the problem of feedback Precision and Recall. 
Improve the ergonomic interface and to add some additional functionalities. 
Consider further the relationship between Pensum and a word processor, 
from the viewpoint of the user being primarily located within the word 
processor. 
WP6.1 Make the user interface more intuitive. 
Internalise the process of course development within FLSS. 
Further improve the accuracy of retrieval of learning materials. 
The response time could be improved. 
Optimize the NLP processing module. 
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Enrich the explicit information over the learning material (relations 
among concepts and terms; statistics of concept occurrences over a 
group of documents, etc.) 
WP6.2 Include interoperability with Facebook. 
Investigate possibilities for providing support in problem solving. 
For system set-up, provide an executable file for transferring the service to 
new servers and an explanation on how to include new ontologies. 
Usability:  work on improved feedback to make it easier to assess trust and 
quality of results from the social resource search; improve the scalability for 
certain parts of the iFLSS. 
Long 
Thread 
Improve the reliability of the individual services 
Make the threading more flexible and easy to set up, e.g. outsource 
substantial parts of the preparation (corpuses and delivering processed 
data to be used in the services) 
Improve the automatic data processing 
Improve the consistency across the services (interface, use of concepts) 
 
3.6.3 Changes to current scenarios of use 
  
 Table 18 shows extensions to the current scenarios of use, from an educational or 
organizational perspective.  
  




WP4.1  Learner induction: explain with examples the type of answer expected; 
provide further help on interpreting the results; explain the role of in-exercise 
formative feedback as learners expect it at the end. 
WP4.2 Provide further guidance to interpreting the conceptogrammes, to assist users' 
understanding of them; explain the role of tagging. 
Make it clear to learners whether the tool is solely for formative feedback, or 
whether data collected in-exercise will be used to mark work. 
WP5.1 Provide further help and interpretation of the feedback, from the viewpoint of 
what the user is trying to do. 
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WP5.2 Learners are not in the habit of requesting feedback and need to be managed 
to encourage them to request it regularly. 
WP6.1 Provide help to the users for creation of resources (ontologies, learning 
objects, etc) for new domains. 
WP6.2 Learners should be encouraged to 'follow' each other on social networks.  
Long 
Thread 
Replace the current Long Thread scenario (using four services) with a set of 
easier educational threads covering two to three services. 
Provide experience of the individual services at an early stage so that 
potential users gain confidence 
Deliver guidelines and instructions to manage the expectations of the 
stakeholders. 
 
3.7 Reflection on the experience of running Round 3 pilots 
  
 This section reflects on the limitations of the LTfLL pilots and highlights 
emerging difficulties in running pilots with innovative early software.   
 
As described in Section 3.5.4, partners in WPs 4.2, 5.2 and 6.2 experienced 
considerable difficulties in finding course leaders willing to use these services for 
extended tasks within their courses, despite real efforts to find suitable courses. 
Reasons include (1) the requirement to run lengthy pilots being quite intrusive in 
an educational setting, in particular when early software is to be used, and (2) the 
need for additional work by staff and students to set up the system or to produce 
materials for the tools to analyze.  The effect of these difficulties in some cases 
restricted the choice of the pilot course/task.  For example, UU resolved their 
difficulty finding a pilot by including learners for whom iFLSS was not an ideal 
solution.  Organizational politics also played a part, the full effect of which is 
difficult to gauge.  For example, BIT-MEDIA experienced some limitations in the 
types of questions that could be asked, owing to internal politics with regard to 
comparisons between LeaPos and current practice.   
 
Participation in the pilot was necessarily optional at several sites, where course 
leaders or institutional policy (including ethics) would not allow compulsory 
participation.  Where learners volunteer to participate, early adopters of new 
technologies are more likely to form a higher proportion of the participants, 
resulting in more favourable results for those pilots.  The results for pilots with 
compulsory participation such as WP4.1 (BIT-MEDIA) and WP6.2 (PUB-NCIT, 
UU) may be lower than for the optional pilots. 
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Even with the course leader's support, partners with optional participation 
experienced difficulties in recruitment of learners, leading to some sites being 
unable to run control groups of the size specified or, in some cases, at all.  Some 
pilot sites could not achieve the desired numbers even by offering incentives.  
This meant that there was little or no choice concerning who participated.  
Reasons for learner recruitment difficulties include limited time when balancing 
study time with paid or work-based employment, the number of research activities 
requiring learners (UNIMAN: "Our students are some of the most surveyed in the 
University") and learners increasingly expecting to be recompensed for 
participation.   
 
 Limitations of partner time owing to Long Thread development also affected 
validation, with some activities being scaled back.  For example, few sites were 
able to continue to offer the service for use after the pilot (OVT9.1) owing to 
setup and management costs of the change to the task.   
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This chapter contributes to the exploitation strategy (Goal 1) by providing overall 
summaries of the current utility of the services and possible directions for 
exploitation of each of the individual services (WP4.1 = Short Thread) and for the 
Long Thread.  
 
This chapter is extended in Appendix A.7 by listings of the key selling points for 
each of the services/threads in educational contexts, the possible objections to 
adoption to be overcome (many of which could be addressed by further 
enhancement as part of the roadmap) and the possible contexts of use.   
 
4.2 Generic issues for the exploitation strategy 
 
 The following issues have been mentioned by several work packages, and can be 
considered generic. 
 
Institutional VLEs: It is very important for wide scale adoption that the LTfLL 
services are interoperable with a range of institutional VLEs.  This is a necessary 
prerequisite for serious consideration in several of the pilot sites 
 
Change management: The importance of careful change management cannot be 
underestimated.  Moving to language technology-based services is likely to cause 
major changes to working practices for teachers and tutors.  As course 
preparation, feedback, progress monitoring and grading become increasingly 
automated, teachers may move increasingly toward back-office work based on 
setting up and tuning language technology systems for their domains.  In many 
cases, this may draw them away from the reasons they entered the teaching 
profession. 
 
Providing support to interpret language technology outputs: The outputs of 
language technology services (textual, tabular or visualizations) can be hard to 
interpret.  Users may not be familiar with interpreting data in these formats and 
may have difficulties relating it to what is happening in the real world.  This 
suggests that more attention should be paid to visualization techniques, pattern 
recognition and training to understand the outputs of the services and their 
relations to the real world. 
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 Promoting roll-out:  To extend roll-out, the following actions may be helpful to 
all services: 
 
 Provide more use cases/scenarios in order to make explicit the full potential of 
the service(s) 
 Establish user groups with regular workshops to discuss problems and 
desirable enhancements 
 Continue organizing dissemination activities to attract interested parties 
 
Sustainability through research: Some LTfLL services are currently more 
suited to sustainability in research settings, and all services still have research 
directions to explore.  Therefore there is a continuing need to disseminate to the 
research community through journal publications and conferences. 
 
4.3 The services and their exploitation 
  
4.3.1 WP4.1 LeaPos (Short Thread) 
 
LeaPos performed strongly in all aspects of the validation, and both pilot 
institutions expressed their interest in continuing to use LeaPos.  Although LeaPos 
would benefit from improvements to the usability, it is already useful in real 
learning situations.  LeaPos is very versatile in its potential educational contexts 
of use, being appropriate for any short answer situation where formative feedback 
and/or summative feedback is required, from primary education through to 
lifelong learning situations.  Therefore we conclude that with effective marketing, 
LeaPos could become widely adopted in real educational settings. 
 
LeaPos offers additional functionality for the education company bitmedia to 
support their learners in combination with reducing the costs for tutors. Based on 
these opportunities the management of the bit group will continue involving 
additional tutors and learners in using the LeaPos service.  Confirmation has been 
received that the management at IPP-BAS would like to continue working with 
LeaPos for various projects and in the teaching courses.  
 
In spite of requirements for a larger ontology and more learning materials, tutors 
like the system, because it ensures immediate feedback to the learners, which (1) 
gives the tutors some time for reaction, (2) helps the tutors take the right grading 
decision, and (3) makes the learners eager to see themselves high scoring in “the 
green sector” and to explore the suggested learning materials. 
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LeaPos is more appropriate for non-self-directed learning scenarios that rely on 
limited content. However, extending adoption requires that the repository be 
further enriched with respect to the tasks and the domain. 
 
4.3.2 WP4.2 CONSPECT 
 
 CONSPECT v1.5 is currently more sustainable through the research community 
at the end of the project, as it is not ready at the moment for wider adoption in 
educational settings.  However, the ideas underpinning CONSPECT are 
interesting for meeting institutional objectives of feedback on demand and 
personalised support for learners in group learning situations. The ability to check 
whether students are able to produce a piece of text from the course and identify 
the percentage of students who are not considering key terms is attractive.  It is 
notable that CONSPECT has consistently scored highly for potential, both in the 
Rounds 1 & 2 pilots and in the workshop with Faculty e-learning staff in this 
round.  This suggests that despite relatively low performance in this pilot round, 
CONSPECT could be very influential in the future. 
 
 CONSPECT may well be better suited to lower level courses, as suggested by 
tutor participants in the Round 3 validation exercise. The mechanism it uses to 
produce results would be well placed in more tightly bounded domain areas, 
where the lexicon of topics is clearly defined for the specific level of each course 
in which CONSPECT is utilized.  
  
4.3.3  WP5.1 PolyCAFe 
 
 PolyCAFe is an innovative service, first on the market, for providing complex 
feedback for online chats and forums used in collaborative learning situations. It 
saves time for assessing the conversation for tutors, but it is best suited to specific 
pedagogic settings in which tutors analyze the discussions and the students expect 
to receive feedback.  PolyCAFe performed well in its first pilot and also 
performed surprisingly well with learners in its second pilot, despite being 
introduced into a very different pedagogic context.  This leads us to conclude that 
PolyCAFe is already ready for adoption in pedagogic settings. 
 
However, it is important to enhance the functionality of the system by improving 
the usability, providing better help and instructions of using and interpreting the 
feedback. In order to be more convincing for users, PolyCAFe should be tested in 
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more domains and various contexts in order to prove its reliability and usefulness 
for the users. 
 
PolyCAFe is best suited to chats/forums where (1) grading and/or detailed 
feedback at individual and group level is required, and (2) where one of the aims 
of the chat/forum is for social learning to take place.  PolyCAFe is best used for 
topics with small numbers of key words per topic, meaning it may be better suited 
to introductory rather than advanced courses.  
 
4.3.4 WP5.2 Pensum 
 
Pensum v1.5 is not ready at the moment for wider adoption in educational 
settings, though there are indications that Pensum could, with improvements, 
provide useful 'any time, any place' support to learners. Pensum has also 
demonstrated that it can save tutor time spent in providing in-exercise feedback 
and final marking. Self-regulated learning is the object of a large number of 
research works and publications, and Pensum is likely to be more sustainable in 
the research community than in educational settings immediately following the 
end of LTfLL. 
 
The pilot demonstrated concerns about Pensum replacing tutors, so careful change 
management would be required for further implementation.  This would suggest 
that Pensum must be sufficiently ready to attract higher management interest, in 
order to provide a suitable environment for change management. Learners also 
need encouragement to use Pensum: this pilot showed that validation results from 
learners who engaged with requesting feedback had statistically higher scores on 
a number of markers. 
 
This validation study highlights several problems that have to be resolved. The 
main problem concerns the precision of the feedback, as there are too many errors 
compared to experts’ feedback. Consequently learners cannot trust Pensum’s 
feedback. This is likely to have had a very negative impact on a range of measures 
in the validation. Improvements to the user interface and on-line interaction with 
tutors would also be desirable.  
 
Up to now, Pensum has no open-source rival, though some research-based or 
commercial rivals of Pensum do exist (see deliverable D5.3). The self-regulated 
learning based writing-to-learn approach behind Pensum is promising and may 
lead to its adoption in several e-learning companies or universities following 
further enhancement.  Pensum naturally finds its opportunities for students who 
attend distant learning. Pensum can be used as a help not only for student with 
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their course analysis but also for secondary school learners with homework or 
text-writing exercises. 
 
4.3.5 WP6.1 (FLSS) 
 
FLSS was well-received at the pilot sites and tutors found two aspects of FLSS 
helpful in developing a course: the retrieval of multilingual learning materials and 
the ontology for structuring the course.  These aspects led to savings in tutor time, 
a major institutional driver.  Teaching managers at both pilot sites would consider 
further use of the software, for (1) teaching and (2) evaluation of curricula. The 
pilot sites noted that they would like to test FLSS in various contexts prior to the 
institutional adoption. It takes time for the people to see the full potential of 
FLSS, since they usually rely on already popular and worldwide architectures 
(such as Moodle and ILIAS). 
Adoption beyond these sites is dependent on further dissemination and 
exploitation activities, as well as the availability of a suitable repository of 
learning objects and ontology. Experience at SU showed that FLSS is not intuitive 
to new users, so work on improving the user interface will be important for 
extending adoption.  Further extension of FLSS to internalize the entire course 
creation process within FLSS would also be helpful. 
 
Overall, our conclusion is that the software v1.5 meets a real need in an effective 
way, though with a very small repository and for a restricted area of the IT 
domain.  The cost of small scale pilots (as proposed at IPP-BAS and SU for 
further exploration) is likely to be prohibitive for most institutions/courses. The 
effort involved in setting up and maintaining the repository of learning materials 
and possibly the ontology would suggest that FLSS can only be adopted widely 
for course construction where there are national or international initiatives to fund 
these activities.   
 
4.3.6 WP6.2 (iFLSS) 
 
 The iFLSS supports the learning process by offering two innovative services, 
which do not exist in current learning management systems yet. More 
specifically, the system has made important contributions towards (1) integrating 
social search, social media content and social networks in a learning environment 
and (2) offering learners a visual overview of a domain through which they have 
access to socially relevant documents. These innovative aspects of the software 
are highly regarded among a small group of users, but cause difficulties of 
comprehension and understanding for others, who were not able to see the added 
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value of the iFLSS over existing software. This lack of awareness negatively 
influences the likelihood of adoption at this moment. However, we believe that as 
time goes by the use of social networks in learning will become more common to 
users and, as a consequence, the likelihood of adoption of the iFLSS will increase. 
In addition, users are normally conservative and it requires a long period of time 
before they will switch from a known system to an unknown one. 
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4.3.7 Long Thread 
 
 The concept of threading appears to be useful for the stakeholders in the Long 
Thread validation.  From a conceptual point of view note, threads should allow 
users to make their own combination of services.  However, the current version is 
far away from being ready to be sold as a stand-alone product. We consider that 
the “proof of concept” of threading has been accepted. The practical use of 
threading has now to be proven in more different educational contexts, but the 
problems (stability, quality and accuracy issues etc.) of some of the individual 
services are a serious risk to successful validation in real contexts. As one of the 
tutors participating in the Long Thread validation said, “Combining (doubtful) 
services might be detrimental to good aspects”.  Clearly a prerequisite for more 
extensive roll-out of the Long Thread is for additional work to be done at the level 
of the individual services, for which Thread Version 1.0 is still an intermediate 
version. 
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5. Overall Conclusions  
 
5.1 Introduction  
 
This chapter draws conclusions arising from a cross-work package comparison of 
the services.  This comparison gives us insights into the current status of the 
LTfLL services and future directions for language technologies in education 
generally, as well as a consideration of distances to the market.  
 
5.2 The use of language technologies in education  
 
This section discusses what we can learn from a cross-work package comparison 
of each of the Prototypical Validation Topics. 
 
Figure 12 provides a sorted overview of all validation results for Round 3 of the 
LTfLL services and Long Thread. The sorting is based on how well each service 
performed on the set of PVTs.  
 
.  
 Figure 12: Overview of all services, sorted according to their performance under the 
Prototypical Validation Topics 
 
Verification of accuracy: An immediate conclusion of our work is that for the 
language technologies within LTfLL a further improvement is needed. The 
reasons for this were discussed in Section 3.5.3 and include both technical issues 
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and the need for a better understanding of how domain experts, primarily teachers 
and tutors, can learn to map real life situations to set up language technology 
applications.  We conclude that more pure and applied research is needed to 
improve the performance of language technologies within educational contexts. 
 
Tutor efficiency, organizational efficiency: Four out of six services showed 
substantial evidence that despite the accuracy issues, LTfLL services can already 
achieve substantial savings in tutor time.  The possibility of reducing 
administration workload to free up time for other activities may be an important 
selling point for adoption of language technology applications in education. 
 
Quality of feedback and quality of educational output: Although accuracy 
issues probably reduced the performance of the LTfLL services under these 
headings, the LTfLL services provide substantial evidence that language 
technologies can improve educational quality in these areas across a range of 
services.   
 
Motivational effects: Although we have substantial qualitative evidence related 
to the motivational effects on learners of using language technologies, this was 
only partially validated in the quantitative data against the searching criterion of 
whether the service encouraged the learner to undertake more self-directed 
learning.  Future work is required to determine whether the use of language 
technology-based educational services has a motivational effect, and to 
distinguish the motivational effect of receiving feedback where none was 
available before, from the language technology applications themselves. 
 
 Transparency: the LTfLL services have shown that language technologies can 
make visible the invisible.  This is perhaps the most important innovative 
contribution that language technologies can make, and further work to extend 
these scenarios would be desirable. 
 
 Learner positioning can be probed in-exercise rather than solely on 
presentation of the work (WP4.1, 4.2, 5.1 (forums), 5.2), so feedback can be 
provided any time, any place. 
 Learners can be positioned in group learning situations (WP4.2: Problem 
Based Learning; WP5.1: chats and discussion forums) 
 WP4.2 showed that any-time detection of learners who are outliers to the 
group is possible.  A future direction for language technologies would be to 
provide more support to tutors in detecting 'the failing student' at an earlier 
stage. 
 WP6.1 and 6.2 showed that visualization of ontologies can make the structure 
of knowledge overt to the tutor or learner 
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Relevance: All the LTfLL services were fully validated for relevance.  They all 
have the potential, with further enhancement, to meet burning issues of 
educational institutions.  The burning issues included: 
 
 Efficiency: reducing the cost of tutoring (feedback, monitoring and grading); 
reducing the cost of developing courses; increasing the ratio of research to 
teaching time 
 Quality of learning: providing feedback any time, any place; improving 
monitoring of learners; improved integration of IT into other educational 
disciplines 
 External perceptions of the institution as providing innovation in learning, and 
therefore being attractive to applicants. 
 
Likelihood of adoption in educational settings:  Individual services and the 
Long Thread were discussed and conclusions drawn in Chapter 4.  Our work has 
identified that considerable change management difficulties exist in introducing 
language technologies, particularly with regard to teachers.  These can be 
overcome by addressing not only accuracy issues, but also the important point of 
delivery of feedback and materials selected according to the current position of 
the learner.  
 
Despite the shortcomings in accuracy, several of the services succeeded in 
showing educational value for the Version 1.5 services.  A common feature of all 
the LTfLL services is that they provide 'hints', which the user evaluates and 
decides whether to accept or not.  In the near future, language technologies are 
probably best used in education as a support for learners and tutors, where the 
user chooses whether or not to accept the language technology feedback and 
materials. Nevertheless, both LeaPos and PolyCAFe showed that language 
technologies can already be used in assessment where the tutor maintains control 
of the final grading. 
 
A recurrent theme in the qualitative data was for feedback and delivery of 
learning materials to be sensitive to the current position of the learner, i.e. to 
deliver feedback and materials appropriate to the knowledge level of the learner.  
This suggests further research on fully integrated <positioning – feedback – 
resources> functionality and will generate new challenges for language 
technology specialists in aligning feedback and materials to a point beyond where 
the learner is now. Within LTfLL, the feedback challenge was addressed by 
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Berlanga et al. for CONSPECT with the concept of the Emerging Group Model11 
in which individual learners are positioned with respect to groups to demonstrate 
gaps in their conceptual development.  WP6.1 addressed the materials delivery 
challenge through maintenance of a repository of materials tagged according to 
the ontology used to provide positioning, which was used as part of the WP4.1 
Short Thread. 
 
Finally, a comment on the relative utility of LSA and ontologies in educational 
settings, as the latter can provide both concepts and links.  WP4.1 showed that the 
mixed method approach combining LSA, phrase extraction and an ontology was 
promising.  WP6.1 and 6.2 demonstrated the value to tutors and learners of the 
ontology visualizing the links between concepts.  We suggest that future research 
on language technologies in education might focus more on when it is more or 
less appropriate to use LSA and/or ontologies. 
 
5.4 Distance to the market 
 
Work Package 7 has reflected on the current status of each individual LTfLL 
service to obtain an impression about its distance to the educational market. The 
most important criteria used are the set of results presented in the validation 
reporting templates and the scoring on the Validation Topics. Other criteria are: 
 
 Explicit statements about future use by the (pilot) institutions (e.g. LeaPos 
within BIT, FLSS in IPP-BAS and SU) 
 Stability of the software developed and an estimation of additional resources 
needed to create a version 2 
 The experiences with transferring the service to other pilot sites, domains and 
languages 
 The balance between set up, training and calibration activities and the extra 
programming needed at the other site 
 
The WP7 core team has used their commercial and software engineering skills to 
rank all services and the Long Thread according to these criteria. These results are 
presented in the picture12 which combines the Product Life Cycle (PLC) with the 
Adoption Curve (AC). 
                                                  
11  Adriana J. Berlanga, Marco Kalz, Slavi Stoyanov, Peter van Rosmalen, Alisdair Smithies, Isobel 
Braidman, "Using Language Technologies to Diagnose Learner's Conceptual Development," icalt, pp.669-
673, 2009 Ninth IEEE International Conference on Advanced Learning Technologies, 2009 
12  This picture is inspired by the PLC and AC combined picture at  
http://www.beasuccessfulentrepreneur.com/product-lifecycle-do-you-know-where-your-business-is/ (last 
accessed 27 February 2011) 
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Figure 13: Product Life Cycle and Adoption Curve, with indicative current positions of the 
LTfLL services 
 
Our main conclusion is that LeaPos, FLSS and PolyCAFe are quite close to 
entering the market for early adopters.  The LeaPos and FLSS teams are planning 
to launch and engage user groups for dissemination purposes and for feedback 
guiding future development, and the PolyCAFe team is planning to transfer it to 
Romanian in order to extend the roll-out at PUB-NCIT.  A challenge for 
PolyCAFe is to provide another convincing example of educational use external 
to PUB-NCIT, and for iFLSS, to specify the most suitable target group of 
learners.  When these are successful in this, the shift to the market can be made 
quickly. 
 
The Long Thread development and validation showed that threading based on 
data integration and interoperability is a realistic approach. However threading 
still needs development as well as a selectable set of existing services to combine 
additional threads and further scenarios of use. In the validation results, teachers 
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as stakeholders stated that they liked the threading, but they liked the strict work 
flow implicit in the validation scenario less.   
 
5.4 Concluding remark 
 
 Work Package 7 has conducted a large scale, holistic validation of the 
performance of the LTfLL services and threads in realistic settings, and has 
achieved its goals of informing the exploitation strategy and the overall roadmap 
(deliverable D2.5).  It has achieved this while managing resourcing difficulties in 
the project arising from scope creep in the extent of development and validation 
of the Long Thread at a late stage in the project, as well as the resourcing costs of 
project reorientation.  While some aspects of validation are stronger than others as 
a consequence of resourcing and other difficulties, the WP7 team is confident that 
the validation has provided useful and meaningful results and gives an accurate 
reflection of the considerable achievements of the innovative LTfLL project. 
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Appendix A.1: Vienna Review comments and response 
 
Vienna review WP7 response 
Formal recommendation 5 
 
"Validation needs to involve more participants covering different profiles and for longer periods, and 
extend to other domains and languages where possible. It also needs to focus on identifying possible 
obstacles to uptake". 
 
More participants 
A total of 318 learners took part in the pilots, the Long Thread validation and the experiments (285, 26 and 
7 learners respectively). WPs included a minimum of 25 learners in the experimental group and a control 
group of similar size, where possible, plus their tutors.  For the alpha, beta testing, the tutor pilots and the 
pilot support a total of 116 tutors had been active. To increase the number of tutors even more, WPs ran 
dissemination workshops for tutors. 
Different profiles  
The following stakeholder groups took part in the validation:  
 learners (university students on traditional, work-based and distance learning courses, unemployed 
adults taking an introductory course in IT) 
 tutors 
 teaching managers 
 the LTfLL team 
 Technology Enhanced Learning experts 
Domains 
WP4.2 was extended to Evolutionary Psychology and (Long Thread) IT 
WP5.1 was extended to Professional Development in Medicine 
WP5.2 was extended to Educational Sciences 
Languages 
WP4.1 was extended to Bulgarian 
WP4.2 was extended to Dutch 
WP5.2 was extended (Long Thread) to English 
Possible obstacles to uptake 
Questions on possible obstacles to uptake were included in the formative question sets (Appendix A.5): 
question sets for learner focus group 1, tutor interviews, teaching manager interviews 
Report details with regard to validation 
 
 
Vienna review WP7 response 
1. "There are issues the consortium will have 
to address in the final year, especially in 
the ways it approaches validation, which 
The validation topics were completely revised for 
the final round, to provide evidence of selling points. 
The formative results on possible obstacles to uptake 
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should be increasingly understood as 
feeding the exploitation process". 
generated objections to be overcome in the 
exploitation process. 
The formative results on transferability provide 
information about new educational contexts that can 
be considered for exploitation. 
2. "A formal evaluation of the performance of 
the NLP tools is needed". 
This was undertaken partly for D456.3 and partly 
within WP7.  PVT1 concerns numeric results 
(mainly precision and recall) for 'accuracy' as judged 
by domain experts. 
3. Validation needs to involve: 
 more participants with different 
profiles, including tutors and teachers 
 for longer periods 
 extend to other domains where 
possible 
More participants with different profiles 
See under Formal Recommendations 5 above and 
details in Appendix A.3: Pilots in Round 3 
Longer periods 
Pilots concerned real tasks running for 2 – 4 weeks 
where possible. 
Domains: see under Formal Recommendation 5 
4. Documented descriptions of the users 
involved in validation should be much 
more detailed. 
The documented description of learners includes 
gender %, mean age, course unit, domain, 
undergraduate/postgraduate and year of study, age 
bands and gender % of tutors 
5. Language coverage has to be taken into 
account. 
Pilots took place in five of the six languages of the 
Consortium.  PUB-NCIT plans to extend WP5.1 to 
Romanian after the end of the project. 
6. Validation also needs to focus on 
identifying possible obstacles to uptake.  
"The question In what ways does this not 
work should be asked", as "this will have as 
great an effect on future uptake and 
sustainability as the positive issues". 
See under Formal Recommendation 5 above 
7. One integrated thread with data level 
integration to be "created and 
demonstrated" (though validation was not 
specified). 
WP4.1 underwent full validation as the Short 
Thread. 
The Long Thread was validated through expert and 
learner workshops. 
8. WP4.1 needs to validate the scores the 
system provides, to establish "whether the 
scores actually reflect learners' 
competences and knowledge". 
WP4.1 undertook verification activities in which 
system and tutor grading scores were correlated.  
See WP4.1 PVT1. 
9. WP5.1: "the reliability of the NLP output 
needs to be more clearly described". 
10. WP5.1: "The approach proposed to analyse 
and characterise speech acts should be 
formally evaluated with standard measures 
in order to know the quality of the results 
Provided by WP5.1 OVTs 1.1 – 1.5 
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10. WP5.1: "it is vital that in the final year the 
tool be validated in a forum context". 
UNIMAN validated WP5.1 with forums in Medicine 
12. WP6: Validation needs to demonstrate very 
clearly that the tools save time and improve 
the quality of results – will users see value 
above/beyond their current search 
practices?  Aspects: 
 Relevance and depth of users' social 
networks 
 Lack of reliability indicators 
 Quality of delicious.com search results 
for theoretical work 
 Challenges relating to the time 
consumed in annotation 
Saving time: WP6.1: OVT2.1; WP6.2: OVT2.1, 9.5 
Comparison with current search practices: WP6.2 
OVT2.1, 3.3, 3.4, 9.5 
Relevance and depth of users' social networks: 
WP6.2 OVT1.2, 1.3, 3.2 
Reliability indicators: WP6.1: OVT1.1; WP6.2: 
OVT1.1 
Quality of delicious.com search results for 
theoretical work: Not tested as WP6.2 was enhanced 
to include materials from Bibsonomy 
Challenges related to the time spent in annotation: 
WP4.1  and WP6.1   
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Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
PVT1: Verification of 'accuracy' / relevance of output 
This PVT provides numeric verification results on 'accuracy' as judged by domain experts (mainly precision and recall results) 
OVT1.1 Absolute value of 
score The tutors/experts 
find that When the score 
given by the system is 
compared with the score 
given by the tutor, the 
difference between the two 
values is small. 
OVT1.2 Relative value of 
score The tutors/experts 
find that When a learner 
has improved his/her 
answer, as judged by the 
tutor, an increase in the 
live feedback score is 
observed consistently. 
OVT1.3 Knowledge Poor 
feedback: The 
tutors/experts find that A 
high proportion of the 
phrases in the two columns 
(positive, missing) are 
judged as being correct 
feedback. 
OVT1.4 Knowledge Rich 
feedback: The 
tutors/experts find that A 
OVT1.1 Tutors have 
assessed that a high 
percentage of the concepts 
identified by CONSPECT 
are relevant to the task the 
learners have undertaken. 
OVT1.2 Tutors have 
assessed that CONSPECT 
had identified most of the 
concepts on which they 
would provide feedback 
OVT1.3 Tutors have 
assessed that CONSPECT 
has provided appropriate 
linkages between concepts 
for most of the relevant 
conceptual relations. 
OVT1.4 Tutors have 
assessed that most of the 
concepts have been 
correctly categorised as 
important. 
OVT1.1 The tutors/experts 
find that the speech acts 
discovered in the 
conversation (chat or 
forum) are correct. 
OVT1.2 The tutors/experts 
find that the labels 
corresponding to 
Garrison’s community of 
inquiry model in a forum 
are correct.  
OVT1.3 The tutors/experts 
find that the scores 
assigned to the utterances 
are correct. 
OVT1.4 The tutors/experts 
find that the scores 
assigned to the participants 
for a given concept and 
globally are correct. 
OVT1.5 The tutors/experts 
find that the PolyCAFe 
correctly identifies the 
important (relevant) 
concepts from the 
conversation. 
OVT1.1 According to 
tutors, in a high proportion 
of cases, the feedback 
presented by the system 
correctly identifies the 
concepts missing in the 
learners’ syntheses that are 
present in the source texts 
OVT1.2 According to 
tutors, in a high proportion 
of cases, the feedback 
correctly identifies concept 
present in the learners’ 
syntheses, which are not 
present in the source texts. 
OVT1.3 According to 
tutors, in a high proportion 
of cases, the feedback 
correctly identifies gaps in 
the coherence of the 
learners’ syntheses. 
OVT1.1 A high proportion 
of the learning objects 
(LOs), offered by the 
system, is relevant to the 
topic, chosen by the 
teacher. 
OVT1.1 The knowledge 
discovery system provides 
a high proportion of 
learning materials that 
match the search topic and 
are suitable as learning 
materials 
OVT1.2 The social 
network service suggests a 
high proportion of people 
relevant to the search topic 
OVT1.3 The average 
learner's social network has 
enough people in it who 
can help him 
  




Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
high proportion of the 
concepts in the two 
columns (common, 
missing, additional) are 
judged as being correct 
feedback. 
 
PVT2: Tutor efficiency 
Time spent, lowering of cognitive load.  Gains in productivity for tutors would be important drivers for adoption 
OVT2.1 Tutors spend less 
time preparing final 
feedback for learners and 
grading compared with 
traditional means. 
OVT2.2 It is easy for 
tutors to provide feedback 
and grading using LeaPos 
OVT2.1 Using 
CONSPECT, tutors spent 
less time preparing 
feedback than without the 
system 
OVT2.2 It is easier (there 
is less cognitive load) for 
tutors to provide feedback 
using CONSPECT than 
without the system 
 
OVT2.1 Tutors/facilitators 
spend less time preparing 
feedback for learners 
compared with traditional 
means. 
OVT2.2 It is easier (there 
is less cognitive load) for 
tutors/facilitators to 
provide feedback using 
PolyCAFe compared with 
just reading the learners’ 
online conversations. 
OVT2.1 The tutor spends 
less time preparing 
feedback compared to 
traditional means. 
OVT2.2 It is easier (there 
is less cognitive load) for 
tutors to provide feedback 
using Pensum compared 
with just reading learner 
texts 
OVT2.1 The teacher saves 
time when developing a 
course unit in FLSS 
compared to traditional 
means. 
OVT2.2 The teacher 
invests fewer efforts 
(cognitive load) when 
developing a course unit in 
FLSS compared to 
traditional means. 
OVT2.1 Tutors have to 
spend less time finding 
relevant learning materials 
and helping the learner to 
identify related concepts 
OVT2.2 There is less 
cognitive load for the tutor 
to help the learners to find 
relevant learning materials 
and to help the learner to 
identify related concepts 
PVT3: Quality and consistency of (semi-) automatic feedback OR information returned by system 
User perceptions of the usefulness, relevancy, accuracy and consistency of the immediate outputs of the system  
OVT3.1 Tutors perceive 
that the feedback received 
from the system helps 
them prepare feedback for 
learners. (relevant, useful, 
accurate, trustworthy). 
OVT3.2 Learners perceive 
that the live feedback 
received from the system 
contributes to informing 
OVT3.1 Tutors judge that 
CONSPECT shows 
correctly the conceptual 
coverage of a topic 
OVT3.2 Tutors agree with 
the learner progress shown 
by CONSPECT 
OVT3.3 Students feel the 
feedback provided 
OVT3.1 Tutors / 
facilitators perceive that 
the feedback received from 
the system helps them 
prepare feedback for 
learners. 
OVT3.2 Learners perceive 
that the feedback received 
from the system 
contributes to informing 
OVT3.1 The teacher‘s 
activity shifts towards 
providing more advanced 
feedback. 
OVT3.2 The feedback 
given is more consistent 
than that of different tutors 
(there is more 
homogeneity among the 
responses provided to 
OVT3.1 Teachers perceive 
that the learning materials 
offered by FLSS are useful 
to them in developing a 
course unit. 
OVT3.1 The learners judge 
the learning materials 
provided by the system as 
being relevant for their 
learning task 
OVT3.2 The learners judge 
the people proposed by the 
social network service as 
being relevant 
  




Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
their study activities. 
OVT3.3 Learners perceive 
that they receive useful 
additional feedback, 
compared with traditional 
means 
OVT 3.4 Learners perceive 
that the system can target 
learning materials 
depending on their needs 
supports them in adapting 
their learning plans. 
OVT3.4 Students agree 
with the feedback provided 
their study activities. 
OVT3.3 The feedback 
given by different tutors / 
facilitators to the same 
student is more consistent 
using PolyCAFe than 
without using it (there is 
more homogeneity among 
the responses provided to 
learners). 
OVT3.4 The feedback 
provided by tutors / 
facilitators after using 
PolyCAFe is more 
extensive (higher quality) 
than without using the 
system. 
learners). 
OVT3.3 Learners find the 
feedback given by the 
system is mostly correct. 
OVT3.4 Learners find the 
feedback given by the 
system is relevant to (i.e. 
useful to them in) the task 
in hand. 
OVT3.5 Learners trust the 
feedback provided by 
Pensum 
OVT3.6 The tutors find the 
feedback given by the 
system at the right level 
considering the task in 
hand in a high proportion 
of cases 
OVT3.7 Tutors perceive 
that the feedback from 
Pensum provides a reliable 
source of information 
about the learners' 
conceptual coverage 
OVT3.3 Learners trust the 
retrieved learning materials 
more than those found by 
traditional means 
PVT4: Making the educational process transparent 
This validation topic concerns the system's ability to reveal aspects of the educational process that otherwise would be difficult or impossible to probe at certain points in the 
process.  The validation topic covers aspects such as the tutor's ability to probe learner performance; the ability to identify topics causing difficulties to learners; learners 
monitoring their own learning processes; tutors receiving new insights into structuring courses 
OVT4.1 Tutors perceive 
that positioning is more 
effective compared with 
traditional means because 
OVT4.1 Learners are able 
to position themselves 
whenever they want using 
OVT4.1 Using PolyCAFe, 
tutors/facilitators monitor 
the learner’s participation 
in online discussions 
OVT4.1 Learners can 
receive feedback whenever 
they want 
OVT4.1 Using the 
ontology assists the teacher 
in establishing the 
hierarchy of main concepts 
OVT4.1 Learners  can 
independently identify gaps 
in their knowledge in a 
given domain and learn 
  




Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
the quality and quantity of 
the input to positioning is 
improved. 
OVT4.2 Tutors perceive 
that using LeaPos, learners 
receive homogeneous 
feedback. 
OVT4.3 Learners can 
receive feedback when 
they need it 
CONSPECT 
OVT4.2 Using 
CONSPECT, tutors are 
able to assess the 
conceptual progress of 
their students based on 
their reflective documents 
OVT4.3: Tutors are able to 
locate outliers within their 
groups 
OVT4.4 Tutors are able to 
provide extra support for 
the problematic outliers 
during the learning process 
better: detect conversations 
with bad/good 
collaboration, discover the 
coverage of concepts of 
each participant and other 
differences between 
learners. 
OVT4.2 The system 
provides learners with 
information that helps 
them reflect better on their 
performance as individuals 
and as group members 
compared with traditional 
means. 
OVT4.3 The visualization 
offers the users a better 
understanding of chat 
conversations and 
discussion forums. 
within the course unit. how concepts are related to 
each other 
OVT4.2 The visual 
representation of the 
domain helps learners to 
understand the domain 
better compared to Google. 
OVT4.3 The visual 
representation of the 
domain helps learners to 
understand the domain 
better than they would have 
without this visualization. 
 
PVT5: Quality of educational output 
This validation topic covers the quality of the final piece of work on which the learner or tutor is engaged 
OVT5.1 The live feedback 
helps learners improve 




OVT5.1 Students are able 
to use the feedback given 
during the writing process 
to help them to improve 
the final texts 
OVT5.1 Learner 
performance in online 
discussions is improved in 
the areas of content 
coverage and collaboration 
when using PolyCAFe. 
OVT5.1 The textual output 
that is handed over to the 
teacher is of better quality. 
OVT5.1 The teacher thinks 
that the quality of the 
derived main structure of a 
course, together with its 
relevant support material, 
is good. 
 
PVT6: Motivation for learning 
This validation topic concerns the effect of using the service on the learner's motivation to explore the topic in a self-directed manner 
OVT6.1 The direct 
feedback provided by the 
OVT6.1 Students find the 
feedback provided 
OVT6.1 The direct 
feedback provided by the 
OVT6.1 The direct 
feedback provided by the 
Not applicable OVT6.1 The learners 
perceive that the iFLSS 
  




Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
system encourages learners 
to undertake further study 
to address gaps in their 
coverage. 
encourages them to 
undertake further study 
OVT6.2 Students are 
confident that they are 
aware of those aspects of 
their conceptual coverage 
that are strong 
OVT6.3 Students who use 
CONSPECT feel better 
informed about their own 
learning 
system encourages learners 
to undertake further study 
to address gaps in their 
coverage. 
system encourages learners 
to undertake further study 
to address gaps in their 
coverage. 
supports more self-directed 
learning compared to 
traditional means 
PVT7: Organisational efficiency  
This extends tutor efficiency to include set-up costs of the system.   
OVT7.1 There is a saving 
in organisational resources 
overall 
OVT7.1 There is a saving 
in organisational resources 
overall 
OVT7.1 There is a saving 
in organisational resources 
overall 
OVT7.1 There is a saving 
in organisational resources 
overall 
OVT7.1 There is a saving 
in organisational resources 
overall 
OVT7.1 There is a saving 
in organisational resources 
overall 
PVT8: Relevance 
For teaching managers: does this service have the potential to address any of the burning problems for your institution? 
OVT8.1 The service meets 
one or more institutional 
objectives 
OVT8.1 The service meets 
one or more institutional 
objectives 
OVT8.1 The service meets 
one or more institutional 
objectives 
OVT8.1 The service meets 
one or more institutional 
objectives 
OVT8.1 The service meets 
one or more institutional 
objectives 
OVT8.1 The service meets 
one or more institutional 
objectives 
PVT9: Likelihood of adoption 
Questions specifically to probe likelihood of adoption. 
OVT9.1 Users were 
motivated to continue to 
use the system after the 
end of the formal 
validation activities 
OVT9.2 A high score was 
OVT9.1 Users were 
motivated to continue to 
use the system after the 
end of the formal 
validation activities 
OVT9.2 A high score was 
OVT9.1 Users were 
motivated to continue to 
use the system after the 
end of the formal 
validation activities 
OVT9.2 A high score was 
OVT9.1 Users were 
motivated to continue to 
use the system after the 
end of the formal 
validation activities 
OVT9.2 A high score was 
OVT9.1 Users were 
motivated to continue to 
use the system after the 
end of the formal 
validation activities 
OVT9.2 A high score was 
OVT9.1 Users were 
motivated to continue to 
use the system after the end 
of the formal validation 
activities 
OVT9.2 A high score was 
  




Operational VTs  
WP4.2 
Operational VTs  
WP5.1 
Operational VTs  
WP5.2 
Operational VTs  
WP6.1 
Operational VTs  
WP6.2 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
OVT9.4 Teachers and 
managers are motivated to 
adopt the system, because 
it suggests multilingual 
search. 
obtained in the generic 
questionnaires (based on 
UTAUT: likelihood of 
adoption). 
OVT9.3 Tutors attending a 
dissemination workshop 
give high scores to the 
question 'how likely are 
you to consider adopting 
the service in your own 
educational practice? 
OVT9.4 Learners find the 
information provided by 
the system in addition to 
the learning materials (e.g. 
titles, users, definitions) 
useful for the task being 
undertaken.  
OVT9.5 Learners perceive 
that they can find learning 
materials more quickly 
compared to traditional 
means. 
PVT10: Other      
  PVT10.1 Learners are 
more involved and 
motivated with the course 
by using PolyCAFe. 
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Pilot site Bitmedia Sofia 
University 








2 weeks 2 weeks  3 Weeks 3 hours 4.5 weeks 4.5 weeks 10 days 2 weeks 2 weeks 4.5 weeks 3 weeks 




















German Bulgarian Bulgarian English Dutch Romanian English French Bulgarian Bulgarian Romanian Dutch 
COURSE 
UNIT 
            
Course unit Introductio
n into IT 
Introductio
n into IT 
Introductio























n IT for 
humanities 
students 
                                                  
13  The interface of the application was in English. Documentation for the course is both in English and in Romanian and most students prefer to search for 
additional references on Google using only English keywords. 
14 It is very common at Utrecht University to use English software and learning materials in courses. Although the interface was in English, the 
instructions and assignments were provided in Dutch. 
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te (UG) / 
postgraduate 
(PG) and 













































hospitals.   
Distance 
Learning 
Traditional Traditional traditional traditional 
LEARNERS             
Number of 
learners 
29 12  24 4 35 28 55 N/A N/A 45 53 
Experimental 
group: 
25 12  16 4 25 21 33 N/A N/A 45 35 
Control 
group: 
4 0  6 0 10 7 22 N/A N/A 0 18 
Experimental 
group: 




20.1 years N/A 20.3 years 42.3 years 21.9 years 21.9 years 36.5 years N/A N/A 21.7 years 19.5 years 
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   20.7 years  22.7 years 22.0 years 36.6 years N/A N/A  21.1 years 
Gender of 
learners 
            
Experimental 
group: 
 M 67% 
F  33% 
M 64 %  
F  36 % 
N/A M 44% 
F 56%  
M 25% 
F 75%  
M 64% 
F 36%  
M 48% 
F 52%  
M 18% 
F 82%  
N/A N/A M 64% 
F 36% 




   M 66% 
F 33%  
 M 33% 
F 67%  
M 71% 
F 29%  
M 18% 
F 82%  






























Yes:  8% 
No: 92% 
No: 100% No:  100% No:  100% 
 
No: 100% Yes: 4% 
No: 96% 





N/A N/A No:  100% 
 




   No:  100% 
 




   No:  100% 
 





            
Number of 
tutors  
4 N/A 3 5 5 6 5 (student 
facilitators) 
4 3 4 3 3 
Age of tutors             
Number with 
age < 30 
0 N/A 0 0 0 3 5 4 0 0 3 2 
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age 30 – 40 
2 N/A 1 1 3 2 0 0 2 4 0 1 
Number with 
age > 40 
2 N/A 2 4 2 1 0 0 1 0 0 0 
Gender of 
tutors 
M 75 %  
F 25 % 
N/A M 67%  
F 33% 
M 20%  
F 80% 








M 33%  
F 67%  








N/A N/A           
< 1 year      16.7% 60% 100%   33.3% 66.7% 
1-5 years    20%  33.3% 40%    66.7% 33.3% 





N/A  N/A No: 100% 
 















            
Number of 
tutors 
 N/A 7 5 20 19 22 27  7 5   
TEACHING 
MANAGERS 




2 N/A 1 1 1 1 1 3 1 1 1 1 
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Workshops for the Long Thread 
 
WORKSHOP PUB-NCIT (learners) OUNL (tutors) OUNL (TEL experts) 
Pilot task duration 4 hours workshop (conduct a Walkthrough 
of the Long Thread) 
2,5 hours focus group  2,5 hours walkthrough and focus group  
LANGUAGE    
Language (pilot software) English English English 
Main native language of pilot site Romanian Dutch Dutch 
COURSE UNIT    
Course unit WEB2.0 N/A N/A 
Domain Information Technologies Information Technologies Information Technologies 
Undergraduate (UG) / postgraduate UG (year 4) N/A N/A 
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WORKSHOP PUB-NCIT (learners) OUNL (tutors) OUNL (TEL experts) 
(PG) and year of study 
Traditional / work-based / distance 
learning 
Traditional Distance Learning Distance Learning 
LEARNERS/TUTORS    




9 Tutors (6 involved in the educational  
MSc programme Active Learning at 
CELSTEC, 3 represent Computer Science 
department at OUNL).  
8 TEL experts 
Main pilot: age of participants 
Number with age < 30 
Number with age 30 – 40 
Number with age > 40  











Gender of tutors 
9 Female 36% 
16 Male 64% 
4 Female 44% 
5 Male 56% 
5 Female 62.5% 
3 Male 37.5% 
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Appendix A.4: Generic summative questions 
 
The questions were delivered as statements requiring a response on the Likert scale (1= 
"Strongly disagree"; 5= "Strongly agree") 
 
This set of questions is based on the UTAUT framework15 and aims to provide 
information about criteria (column 1) known to affect adoption of the system.  
Summarised results from this questionnaire contribute to PVT9 (likelihood of adoption).  
Some questions provide supplemental evidence for PVTs 2, 3, 5, 6 and 9.  
 
Generic questionnaire - learners 
 
Criteria PVT No. Questions 
1. Effectiveness   1 Overall, the support provided by < name of service > is relevant to my learning 
activities. 
  2 Overall, < name of service > helps me to complete learning tasks successfully. 
  3 Overall, I believe that < name of service > provides adequate support for my 
learning. 
  4 Overall, I find < name of service> useful in my studies. 
 PVT5 5 The <name of the service> helps me to improve the quality of my work. 
 PVT3 6 The information the system provides me is accurate enough for helping me 
perform my learning tasks. 
    
2. Efficiency NOT 
PVT2*16 
7 It takes less time to complete learning tasks using < name of service > than 
without the system.  
 NOT 
PVT2* 




9 I do not wait too long before receiving the requested information. 
 NOT 
PVT2* 
10 <name of service> provides me with the requested information when I require 
it (i.e. at the right time in my work activities). 





11a Please rank on a 5-point scale the mental effort (1 = very low mental effort; 5 
= very high mental effort) you invested to accomplish learning tasks using < 
name of service>. 
 NOT 
PVT2* 
11b Overall, using the system requires significantly less mental effort to complete 
learning tasks than when using <here either another service or traditional way 
of working, both need to be specified>. 
    
4. Usability  12 It is easy to learn to use < name of service >. 
  13 Whenever I make a mistake using < name of service >, I can recover easily 
and quickly. 
                                                  
15  Venkatesh V., Morris M.G., Davis G.B. & Davis F.D. (2003) User acceptance of information 
technology: towards a unified view, MIS Quarterly 27(3), 425-478.  We have adapted UTAUT somewhat as 
it is aimed towards 'commercial'-type software, so not all questions were appropriate to research-based 
software. 
16  PVT2 concerns tutor efficiency, as this is a strong argument for institutional adoption 
(exploitation) and most adoption of services will be by institutions.  Learner efficiency is less important for 
adoption from an institutional perspective.  WP6.2 (where learners rather than institutions decide on 
adoption) should include learner efficiency under PVT9. 
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Criteria PVT No. Questions 
  14 It is easy to navigate through the system. 
  15 It is easy to move from one task to another within the system. 
  16 <name of service>  responds to my interactions with the system as I expect. 
    
5. Satisfaction  17 Overall, I am satisfied with < name of service >. 
 PVT6 18 Using <name of service> increases my curiosity about the learning topic.  
 PVT6 19 <name of service> makes learning more interesting.  
 PVT6 20 Using the system motivates me to explore the learning topic more fully.  
 PVT9 21 I would recommend this system to others. 
  22 I am eager to explore different things with <name of service> 





I have the knowledge and skills to use < name of service>. 
  24 < name of service> works well alongside other software applications I use.  
  25 I have sufficient access to help when I need it. 
    
7. Self-efficacy   26 I can complete learning tasks using < name of service> even if there is no-one 
around to tell me what to do. 
  27 I felt confident using the < name of service >. 
  28 I can complete learning tasks using < name of service> with just the built-in 
help. 





I would like to use the service after the pilot. 
  30 If the service is available after the pilot, I will definitely use it. 
 
 
Generic questionnaire – tutors 
 
  Criteria PVT No. Questions 
1. Effectiveness   1 Overall, the support provided by < name of service > is relevant to my teaching 
activities. 
  2 Overall, < name of service > helps me to complete my teaching tasks successfully. 
  3 Overall, I believe that < name of service > provides adequate support for my teaching. 
  4 Overall, I find < name of service> useful in my teaching. 
 PVT5 5 The <name of the service> helps me to improve the quality of my support to learners. 
 PVT3 6 The information the system provides me is accurate enough for helping me perform my 
teaching tasks. 
    
2. Efficiency PVT2 7 It takes less time to complete my teaching tasks using < name of service > than without 
the system.  
 PVT2 8 Using <name of service> enables me to work more quickly than without the system.  
 PVT2 9 I do not wait too long before receiving the requested information. 
 PVT2 10 <name of service> provides me with the requested information when I require it (i.e. at 
the right time in my work activities). 
    
3. Cognitive 
load 
 11a Please rank on a 5-point scale the mental effort (1 = very low mental effort; 5 = very 
high mental effort) you invested to accomplish teaching tasks using < name of 
service>. 
 PVT2 11b Overall, using the system requires significantly less mental effort to complete my 
teaching tasks than when using <here either another service or traditional way of 
working, both need to be specified>. 
    
4. Usability  12 It is easy to learn to use < name of service >. 
  13 Whenever I make a mistake using < name of service >, I can recover easily and 
quickly. 
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  Criteria PVT No. Questions 
  14 It is easy to navigate through the system. 
  15 It is easy to move from one task to another within the system. 
  16 <name of service>  responds to my interactions with the system as I expect. 
    
5. Satisfaction  17 Overall, I am satisfied that < name of service > helps me in my teaching. 
 PVT6 18 Using <name of service> increases my curiosity about the teaching topic.  
 PVT6 19 <name of service> makes teaching more interesting.  
 PVT6 20 Using the system motivates me to explore the teaching topic more fully.  
 PVT9 21 I would recommend this system to other teachers to help them in their teaching. 
  22 I am eager to explore different things with <name of service> 





I have the knowledge and skills to use < name of service>. 
  24 < name of service> works well alongside other software applications I use.  
  25 I have sufficient access to help when I need it. 
    
7. Self-efficacy   26 I can complete teaching tasks using < name of service> even if there is no-one around 
to tell me what to do. 
  27 I felt confident using the < name of service >. 
  28 I can complete teaching tasks using < name of service> with just the built-in help. 





I would like to use the service in my teaching after the pilot. 
  30 If the service is available after the pilot, I will definitely use it in my teaching. 





31 I expect learners to have sufficient knowledge and skills acquired to use <name of 
service> on their own. 
  32 Overall, I am satisfied that < name of service > helps learners in their learning. 
 PVT9 33 I would recommend the system to others for helping learners learn. 
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Appendix A.5: Generic formative questions 
 
Learners – Focus Group 1 
 
Rationale for question Question statement and probes 
Reasons FOR adoption gives quotations for 
exploitation. 
Reasons AGAINST adoption gives info on barriers 
Would you like to use the service again? 
 reasons why 
 reasons why not 
For roadmap The changes that should be made to <service> 
are… 
 changes to the system 
 new functionality that would make the 
software even more useful 
Motivation PVT <service> has effects on my learning 
 changed their way of learning 
 changed their sense of control about 
the learning 
 made the learner more, or less, curious 
 provoked negative or positive feelings 
 encouraged more, or less, explorative 
learning 
 distracted the learner from learning 
Questionnaire issues for further exploration Questions for this section arose from analysis of the 
results of the questionnaire.  This section was used 
to  achieve explanations for any 'odd' results.   
WP-specific questions, if not covered already As required 
 
 
Learners – Focus Group 2 
 
Learner Focus Group 2 was a prioritisation exercise using nominal group techniques.  
The group was asked to consider the statement: 
 
The most important changes that should be made to <service> are: 
 
Following independent brainstorming of ideas, the ideas were clustered into groups of 
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Rationale for question Question statement and probes 
Reasons FOR adoption gives quotations for 
exploitation. 
Reasons AGAINST adoption gives info on barriers 




(1) Please think about benefits or otherwise to: 
 yourself 
 the learners 
 the institution 
(2) Please give reasons: 
 why you would want to use the service 
again 
 why you would not want to use the service 
again 
 
Transferability Question: Can you envisage using the service in 
other course units? 
 
Probes: 
(1) Which course units, and why? - what role would 
the software play within the course unit? 
(2) Can you envisage any of your colleagues using 
the software?  If so, which course units and why? – 
what role would the software play? 
  
For roadmap Question: What changes would you like to see to 
the software or how it is used? 
 
Probes: 
(1) What changes to existing software? 
(2) What additional functionality? 
(3) What changes to the educational processes in 
which the software is embedded? 
 
Question: "Out of all the changes you've 
mentioned, which do you see as the most 
important?" 
Questionnaire issues for further exploration Questions for this section arose from analysis of the 
results of the questionnaire.  This section was used 
to achieve explanations for any 'odd' results.   
WP-specific questions, if not covered already As required 
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Teaching manager interviews 
 
1. What are the aspects you like about this service? 
Probes: 
 could the service help you to address any key issues for your department? (you may have to 
give some examples here).  
 could the service help your department contribute to any institutional objectives? 
 
2. Would the system be ready to use now in your educational practice? 
Probes: 
 how would you use it? 
 would you recommend this service to other teaching managers in your own department, or to 
managers in other departments?   
 give some examples for other educational settings (e.g. pedagogic approaches, domains) in 
which this service might be useful.  
 
3. How easy is it to introduce the service in your institution? 
Probes: 
 what are your concerns about (the use of) this service? 
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Appendix A.6: Transferability questionnaire 
 
Part 1: Institutional policies and practices 
 
1. While preparing for, or during the pilot in the third validation round, did you become aware of any 
policies or practices in the pilot institution(s) that may affect their acceptance/willingness to 
implement of the service? e.g. BlackBoard as corporate VLE.   
 
Please name the pilot institution to which each of the mentioned policies/practices refers. 
 




2. If you think about other institutions, can you suggest any other policies or practices likely to affect 
the success of attempts to transfer the software to them? 
  
Policy or practice 
Policy or practice (1): 
Could the difficulty be overcome, and if so, how? 
 
 
Part 2: Relevance of the service in other pedagogic settings 
 
 Pedagogic settings = self-directed learning, directed learning, social learning, solo learning…. 
etc.  PBL, essay writing, discussion forums, student projects, work-based learning, revising for 
exams… etc. 
 
3. From your knowledge of the underlying pedagogic theory, can you suggest pedagogic settings for 
which the service would be more, or less, suitable.   Please give reasons. 
 
Pedagogic setting Reason(s) 
Pedagogic settings for which 




Pedagogic settings for which 







Part 3: Relevance of the service in other domains  
 
4. From your knowledge of the underlying pedagogic theory, can you suggest types of domain for 
which the service would be more, or less, suitable.  Please give reasons. 
 
Types of domain Reason(s) 
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Types of domain for which 





Types of domain for which 









Part 4: Effort involved in setting up the system 
 
In answering Question 5, think about an institution without previous experience of the LTfLL 
service. 
 
5. What steps are needed to install and configure the system in a new environment?  Add additional 
rows to the table, as required. 
 
 List each step briefly (in a few words), e.g. "run installation script", "select <language> lexicon, 
e.g. Bulgarian" 
 
Topic Step  
 
How long will this take? 
e.g. a few person-hours, a 





List the initial training topics for the technical 





 List the initial training topics for the tutors, to 





 What documents will be provided at the end of the 















data for 'gold 
standard' or 
reference model 
List the steps required for preparing local 'gold 
standard'/reference model data.  Include what 
type of local data, if any, will be used as a gold 
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Topic Step  
 
How long will this take? 
e.g. a few person-hours, a 





In this section, summarise all the major steps 










In this section, summarise the steps the tutor or 
teaching administrator would take, to set up 
different types of teaching data before the system 
can be used. 
Answer the questionnaire (learner) 
Rate the answers by the tutor. 
Establish the next learning steps and explain 




Training - users What training do tutors, learners, learning 
support staff etc. need, in order use the system?  













What documents will be provided at the end of the 




off the language 
technology 
resources 
How will the language technology resources 
(lexicons, ontologies, local gold 
standard/reference model data) be kept up to 
date? 
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Part 5: Ease of transfer of the service to other domains 
 
6. Imagine that an institution already has the LTfLL service installed, and wishes to use the service 
for a new domain.  Which steps listed in Question 5 must be repeated for the new domain?  Are 
there any additional steps required? 
Existing LTfLL service being adapted to new domain: steps from Question 5 to be repeated for 
the new domain 
 
 




Part 6: Ease of transfer of the service to other languages 
 
7. Imagine that an institution already has the LTfLL service installed, and wishes to use the service 
for a new language.  Which steps listed in Question 5 must be repeated for the new language?  Are 
there any additional steps required? 
 
Existing LTfLL service being adapted to new language: steps from Question 5 to be repeated for 






Part 7: Most significant barriers to transferability / uptake in new environments 
 
8. In the view of the WP team, and reflecting on your responses to the earlier questions, what are the 
most significant barriers to transferring your service to new environments?   
 
List no more than three barriers, and describe whether/how the barriers can be overcome (after the 
project). 
 
Most significant barriers: 
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Appendix A.7: Exploitation Strategy for LTfLL Services 




This appendix provides summary conclusions to support the exploitation strategy 
for individual services and the Long Thread.  It provides the key selling points for 
the services in educational contexts, the possible objections to adoption to be 
overcome (many of which could be addressed by further enhancement as part of 
the roadmap) and the possible contexts of use.   
 
This appendix is based on the SWOT analysis (Strengths, Weaknesses, 
Opportunities, Threats) based on the question: "<Service> version 1.5 (or Long 
Thread) will be adopted in pedagogic contexts beyond the end of the project" 
provided in the validation reporting templates (see Appendix B Section 6). 
 
A.7.2 WP4.1 LeaPos (Short Thread) 
 
Key selling points for adoption 
 
 LeaPos saves tutor time and costs in formative feedback and positioning 
 LeaPos targets learning materials according to learner need (Short Thread 
functionality) 
 LeaPos provides immediate feedback  
 LeaPos is exciting to use, useful and motivating 
 LeaPos supports tutors in building and annotating a repository of targeted 
learning materials (Short Thread functionality) 
 
 Possible objections to adoption 
 
 Tutors may be concerned about plagiarism when answering the questions 
 LeaPos does not currently interoperate with most corporate Learning 
Management Systems 
 An “Open Mind” for new technologies is required.  Users may be concerned 
about the language technology-based concept of the LeaPos Service and not 
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Possible contexts of use 
 
LeaPos has the potential to be appropriate in many non-self-directed learning 
situations that rely on limited content. LeaPos can be used in any short answer 
situation where formative feedback and/or grading is required.  Possible uses of 
LeaPos can be found in primary schools through to assessing lifelong learning (as 
in bitmedia) or short courses in Continuous Professional Development.  With 
some enhancement, LeaPos could be used for progress tracking. 
 
More specifically, there is interest at bitmedia in extending LeaPos to other 
languages (e.g. Czech) and countries where bitmedia has a presence. 
 
A.7.3 WP4.2 CONSPECT 
 
 Key selling points for adoption 
 
 The system provides formative feedback on demand to learners, contributing 
to a major institutional objective in both pilot institutions. 
 The system provides a novel means by which to analyse a text document, and 
establish the presence and coverage some of the key concepts that relate to a 
background corpus. To provide this information manually is time consuming 
and resource intensive 
 The conceptual basis of the system was positively received by all 
stakeholders. 
 
 Possible objections to adoption 
 
 Tutors and learners do not have confidence in the results of CONSPECT v1.5 
 At present, the system only takes RSS feeds (e.g. blogs) as input  
 Institutions are increasingly standardising on major corporate software in 
order to reduce maintenance costs, so CONSPECT needs to be part of the 
institutional VLE.   
 
 Possible contexts of use 
 
 CONSPECT may well be better suited to lower level courses, as suggested by 
tutor participants in the Round 3 validation exercise. The mechanism it uses to 
produce results would be well placed in more tightly bounded domain areas, 
where the lexicon of topics is clearly defined for the specific level of each course 
in which CONSPECT is utilised.  
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A.7.4 WP5.1 PolyCAFe 
 
 Key selling points for adoption 
 
 PolyCAFe promotes learner reflection on their performance as individuals and 
as members of a group 
 Feedback from PolyCAFe has been shown to improve the collaborative skills 
of learners in online discussions  
 The institution requires less tutor time for feedback, support and grading.  
 PolyCAFe monitors the participation of individual students within the group, 
making the learning processes more transparent, e.g. locating the outliers, 
positioning individual learners in the peer group. 
 PolyCAFe contributes to improving the consistency of feedback between 
tutors, especially if PolyCAFe is used as a start point when proving the 
manual feedback to the learners 
 The feedback appears to have motivational aspects for engaging students into 
their activity. 
 
Possible objections to adoption 
 
 It is difficult to interpret the results due to the high amount of information. 
Institutions may be deterred from adopting PolyCAFe owing to the extent of 
initial training in interpreting the data.  
 The generic trust and the reliability of the system should be improved by 
improving accuracy 
 It is unclear whether students will accept that their grading goes beyond the 
submitted products, as PolyCAFe enables the grading of the discussion 
process taking place during the production; also, some learners may feel 
uncomfortable being monitored during their collaboration  
 Potential new sites may experience difficulties in analyzing their situations in 
order to know which key words to enter into the system 
 There may be change management issues in introducing automatic feedback / 
assessment systems into new environments.  Introduction of the system has to 
overcome concerns about changes in working practices and whether 
PolyCAFe's output can be trusted 
 The usability and limited guidance when using the system provides discomfort 
to users 
 Privacy issues might arise in some institutions when using the system to 
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Possible contexts of use 
 
PolyCAFe is best suited to chats/forums where (1) grading and/or detailed 
feedback at individual and group level is required, and (2) where one of the aims 
of the chat/forum is for social learning to take place.  PolyCAFe is best used for 
topics with small numbers of key words per topic, meaning it may be better suited 
to introductory rather than advanced courses. Moreover, PolyCAFe can be used in 
any situation to stimulate discussions and collaboration by providing feedback to 
learners that use chat and forums in most collaborative scenarios.  
 
A.7.5 WP5.2 Pensum 
 
 Key selling points for adoption 
 
 Pensum provides on-demand support for learners engaged in writing 
syntheses 
 Learners who engaged with Pensum in the pilot were statistically likely to 
want to use it again 
 Pensum provides learners with valuable hints concerning gaps in coherence 
and off-topic elements of their syntheses 
 Pensum saves tutor time on marking and supporting learners during the 
writing task 
 There is an indication that the quality of the final syntheses is better, where 
learners engage in requesting feedback, though further work is required to 
confirm this  
 Pensum has no open source equivalent 
 
 Possible objections to adoption 
 
 Users may feel discomfort about adopting a tool using its own limited internal 
wordprocessing functionality for writing syntheses, rather than Word 
 Tutors may be resistant regarding the transfer of their work to a machine 
 Too high expectations on the validity and the goals of the feedback may lead 
to inappropriate uses of Pensum. A detrimental use of Pensum is to think it is 
likely to replace teachers instead to provide some hints and guidance to 
learners in their writing.  
 If Pensum's compatibility with institutional VLEs is low, then companies or 
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Possible contexts of use 
 
Since many educational systems use synthesis or summary writing in their 
secondary levels, Pensum can be used at these levels, provided that adapted 
corpora are processed beforehand.  Pensum can also be used as a way to train 
tutors to be aware of the main features of the students’ syntheses.    
 
Pensum naturally finds its opportunities for students who attend distant learning. 
In this specific learning context, with Pensum the learner is less dependent to 
availability and responsiveness of tutors or teachers. With this system, students 
can instantly evaluate the level of understanding of a course or document work 
and therefore deepen their work on the subject without the teacher. 
 
Pensum can be used as a help not only for students with their course analysis but 
also for secondary school learners with homework or text-writing exercises. 
 
A.7.6 WP6.1 FLSS 
  
Key selling points for adoption 
 
 The teaching process is optimized because FLSS provides easy searching for 
relevant materials and facilitates course creation 
 FLSS saves tutors' time in course construction, so frees time for research and 
professional development of teaching staff 
 The incorporated ontology helps tutors to structure the course 
 FLSS supports reuse of learning objects in different tasks and courses 
 FLSS supports reuse of learning objects in multilingual settings as 
multilingual retrieval of learning materials is provided 
 
 Possible objections to adoption 
 
 Although tutors can use the ontology to assist in structuring a course, they 
cannot build the whole course in FLSS 
 FLSS is not incorporated into institutional LMS 
 
 Possible contexts of use 
 
 FLSS can support other domains and languages (for example, the SQL related 
courses mentioned by tutors). It is better suited for all domains, in which the 
conceptual knowledge (not skills) is the main target in the learning process, and 
which have or might have a formalized domain ontology equipped with lexicons, 
and for all languages, which have basic NLP tools for initial processing. 
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Specific proposals include the use of FLSS (1) to evaluate existing curricula, and 
(2) to support semi-automatic generation of metadata, which can be used as 
additional features for retrieval of relevant learning material. 
 
A.7.7 WP6.2 iFLSS 
 
Key selling points for adoption 
 
 Innovative functionalities: graph visualisation of a domain, the user search 
and the social resource search 
 System enhances the learning experience: it offers the learner trusted materials 
and provides an overview of a domain 
 Time needed to maintain courses after the set-up phase is low 
 Willingness to use the system: the iFLSS was accessed after the pilot by more 
than 50% of the Dutch students that used it in the pilot. 
 Usability 
  
Possible objections to adoption 
 
 The added value of the iFLSS compared to Google is not clear to all users.  
Google is the standard, so learners may not be willing to use other systems 
with overlapping functionalities 
 Set-up costs: effort is required to set up the ontology for a new domain and to 
find good quality resources and contacts. 
 Assessing trust and quality of system feedback is difficult for documents from 
'friends of a friend' 
 There are several change management issues.  Tutors may be not ready for 
integrating their social networks activities in their teaching, which is 
necessary for the iFLSS to succeed.  There is evidence that some tutors and 
teaching managers may want to control the information provided to their 
learners, which is contrary to the philosophy of social learning as adopted in 
the iFLSS.  Finally, there may be privacy issues for tutors' contacts, who may 
be not willing to publish their assets 
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Possible contexts of use 
 
iFLSS is most appropriate for courses where development of independent / self-
directed learning is an intended learning outcome, as iFLSS offers learners access 
to information and documents that go beyond the standard course materials. 
Learners can also be encouraged to find materials from people more expert than 
themselves, e.g. learners could follow 'good' students to see which learning 
materials these students use.  
 
iFLSS is also appropriate for situations in which tutors wish to find learning 
materials for their courses from trusted sources. The tutors can easily access 
learning materials from fellow tutors and researchers who teach comparable 
courses at other institutions.  
 
iFLSS is less appropriate for supporting problem solving, though a common 
learning context is for students to search for non-course materials in the problem 
solving context.  
 
A.7.8 Long Thread 
 
 As stated before, the Long Thread addressed interoperability rather than the 
development of an educational scenario, which makes it artificial for collecting 
selling points for this specialized combination of services. Nevertheless, the 
following emerged from the validation events.   
 
 Key selling points for adoption 
 
 The Long Thread provides an innovative technology and educational 
approach, enabling self-directed learning for complex tasks as a complete, 
supplementary approach for more traditional learning.   
 The Long Thread has the potential to support self-directed learning through 
combinations of different learning activities: searching for resources 
(including relevant people), writing syntheses to indicate the extent of 
understanding, identifying relationships between key concepts, and facilitating 
collaboration between students.  
 The Long Thread has the potential to offer learners the opportunity to select 
flexibly the sequence of activities, supported by individual services. 
 The Long Thread provides in time feedback of a consistent quality (objective, 
not tutor-dependent) 
 The Long Thread improves the independence of the learners, including 
developing skills to judge the feedback received 
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Possible objections to adoption 
 
 The Long Thread requires a large resource consumption to set it up, install the 
corpus, tutor involvement and to create network 
 The current quality issues concerning the feedback are risky for the learning 
process.  Not all learners are able to judge imperfect feedback critically 
 The Long Thread has a steep learning curve, requiring the knowledge and use 
of a lot of different tools.  Too many widgets may lead to cognitive overload 
 There may be change management issues, such as a fear of bypassing teachers 
and too much reliance on computers and software  
 There may be an imbalance between the educational gain and the increased 
workload 
 Value of threads depend on strictly described learning tasks and workflows 
 Threads specify a standardized task flow, which may conflict with the 
learning style of the learners  
  
Possible contexts of use 
 
 The Long Thread is appropriate for any higher education pedagogic setting 
(including problem-based learning and cognitive flexibility approach) for 
mastering declarative knowledge.  
 
The orientation on textual utterances makes transfer to Mathematics and “exact” 
sciences problematic or even impossible. 
  
